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The author manually aiming his 6m EME array from the base of the tower.   

 

 



INTRODUCTION  
 

50 Mhz is arguably one of the LEAST suitable and most challenging bands for EME.  Signals are almost 

always marginal, susceptible to geomagnetic interference, and subject to high degradation from 

background sky noise.  But what else do you do on 6m during the solar cycle minimum, when conditions 

most places around the world are like they almost always are in western Montana?  Donôt put away the 

6m equipment for 10 years - make long path contacts instead!  I mean REALLY long path contacts - like 

800,000 km!   Many 6m stations or DXpeditions think they don't have a station capable of EME (Earth-

Moon-Earth communications, or "moonbounce"), and  therefore never consider trying it.  But many who 

are willing to try it are surprised to learn that they actually do have the capability of sending signals to the 

moon and back.  Working REAL long path on 50 MHz  is now very possible and unquestionably brings 

magic back to the "Magic Band" ï no matter where we are in the solar cycle or how poor the solar cycle 

turns out to be!  In fact, what many term ñpoor band conditionsò actually are the most ideal EME 

conditions! 

 

In the three decades since the first 50 MHz amateur moonbounce contact between the teams of  Dick 

Allen (W5SXD) and Joe Muscanere (WA5HNK - now W5HNK)  in Texas, and  Connie Marshall 

(K5WVX - now K5CM) and Sam Whitley (W5WAX - now K5SW) in Oklahoma, the playing field has 

changed dramatically.  That historic contact utilized a pair of 8 yagi arrays, each aimed at the horizon!  

Previously only an option open to a very few of the worldôs largest stations, moonbounce contacts are 

now within reach for most well-equipped 6m stations.   Sure it is a challenge, but to illustrate my point, I 

have completed 6m EME contacts with hundreds of stations around the world, and currently have QSL 

cards from over 100 different DXCC worked on 6m EME over the last eight years.   

 

In this paper, I will outline some of the reasons why 6m EME has become a viable option, the station 

requirements, and how to successfully get started on 6m EME.  I will also present a brief survey of some 

of the stations and antennas currently being used for 6m EME.  

 

 

SO WHAT MAKES 6M EME POSSIBLE NOW?  
 

Until relatively recently (spring of 2002), an accomplishment such as making a moonbounce contact on 

6m EME was about an "S Unit" or two beyond the reach of most stations.  And when it comes to 

something like 6m moonbounce, where signals are just on the threshold of detectability, 5 to 10 dB is a 

HUGE amount!  However, several very significant developments have combined to make this out-of-this-

world type of 6m propagation practical and attractive today.  

 

1)  ANTENNAS  Computer-optimized antennas have significantly improved both receive and transmit 

capabilities.  The difference between the old ubiquitous 5 element beam of 30 years ago and the 

computer-optimized long boom 5 element yagi of today is substantial, and noticeable even during non-

EME contacts!  And for those who are not inclined to homebrew antennas, there are now some 

manufacturers of very high performance computer-optimized 6m antennas.  Remember, you only need to 

aim the antenna at the horizon to work EME when the moon is rising or setting! 

 

2)  EQUIPMENT   Recent developments in equipment have incorporated 6m into many new HF 

transceivers (some of which, such as the Elecraft K3, are even already set up for digital mode operation 

on 6m!), and the band is also included in a growing number of new HF amplifiers.  Inexpensive power 

tubes from Russia have made it very easy to develop "legal limit" type of power output on 6m, and new 

inexpensive transistors provide excellent performance from very affordable receiver preamplifiers.  The 

http://www.bigskyspaces.com/w7gj/DXPEDITIONS.htm
http://www.rcallen.com/eme50.htm
http://www.elecraft.com/news.htm


rising popularity of digital modes on HF means that many stations have the equipment to operate JT65A 

mode.  The ready availability of such equipment has made it very easy to assemble a first class 6m EME 

station using ñoff-the-shelfò equipment.  In fact, many well equipped HF stations also already have all the 

6m equipment they need for 6m EME!  And thanks to developments for the cell phone industry, it is easy 

to find low loss coax for 50 MHz that makes it possible to obtain optimum results without having tower- 

mounted preamplifiers and amplifiers. 

 

3)  WEAK SIGNAL DIGITAL MODES  New weak signal digital signal processing software that can be 

run by Windows computers has further narrowed the gap.  The very specialized weak signal mode of 

JT65A (included in the WSJT computer program developed by Dr. Joe Taylor, K1JT) provides an 

improved sensitivity of more than 10 dB compared to CW, the previous mainstay for weak signal work.  

This innovation has turned very difficult weak signal accomplishments like 6m EME into very real 

possibilities for many hams.  You can very well imagine that if 6m signals were previously just below the 

threshold of detectability, this extra 10 dB is a huge improvement to signal strength!  In fact, EME on 6m 

- more than on any other band - has benefited from the extra margin of sensitivity provided by JT65 

mode. 

Any station that can transmit the popular HF mode of PSK31 can operate on JT65A mode.  WSJT with a 

complete English language User Manual is available for free download from the WSJT Home Page.   

User Manuals in many other languages are also available for download there.    In addition, to help bring 

new users up to speed, I have prepared a ñquick setupò list of JT65 tips on my web page. 

 

 

The author operating  6m EME (the moon tie is optional equipment)   

 

4)  LESS INTERFERENCE  And, of course, it doesnôt hurt one bit that many households have switched 

to either cable television or to satellite reception of television signals, and old 49 MHz portable phones are 

http://www.physics.princeton.edu/pulsar/K1JT/wsjt.html
http://www.bigskyspaces.com/w7gj/JT65.txt


rapidly being displaced by inexpensive 900 MHz and 2.4 GHz portable phones.  And in many parts of the 

world,  analog TV stations near the 6m band have been shut down.  The 6m band has long held the 

reputation as the most difficult amateur band to operate safely without causing interference.  However, 

now many of these most vulnerable household appliances are being improved through newer 

technologies, making the 6m ham band much more attractive again!   

 

5)  TECHNICALLY SIMPLER   50 MHz circuits and equipment is much more tolerant to error than the 

higher frequencies.  Most hams have fewer problems putting together an effective station at the lowest 

VHF band, and have all the simple test equipment necessary to keep things running. 

 

6)  LARGE ACTIVITY  Because so many thousands of hams around the world already are active on 6m, 

it represents a large potential pool of contacts in many countries.  If you are interested in reaching far 

corners of the world to people who already have equipment capable of contacting you, 6m becomes very 

attractive! 

 

7)  MULTIPLE USE   Investing time and energy optimizing a station for 6m EME will pay back in other 

propagation modes too, since it will improve your success on Es, F2 and TEP propagation as well. 

 

8)  GREATER DX  With EME, stations can be reached in unthinkably rare corners of the globe.  Stations 

that were previously out of range, even during the most active sunspot cycles, are now potential contacts.  

When the geomagnetic field is quiet, conditions are the very best for 6m EME, so it is very 

complimentary to the F2 propagation!  And the bleak predictions for the coming sunspot cycle(s) are even 

more incentive for 6m operators to gear up to take advantage of the natural propagation provided by the 

moon. 

 

9)  MODERN COMMUNICATION  Certainly another significant factor in the rise of 6m EME over the 

last decade has been the widespread use of email and internet chat pages to most efficiently facilitate 

schedules and make last minute changes!  As explained below, there are many complications involved in 

arranging appropriate times between stations for EME contacts, and frequently those wind up being in the 

middle of the night or during working hours, or at other times when the operators would not be likely to 

be at the station unless a schedule was arranged.  In the past, awkward and inefficient attempts were made 

to set up schedules via mail or HF radio frequencies, but those also were quite inconvenient and not 

nearly as reliable and fast as the new communication tools available to us today! 

 

 

COMMON MOON WINDOW S 
 

The most basic requirement in order to contact somebody via the moon is that both stations must be able 

to see the moon at the same time and aim their antennas at it.  Since the moon is visible to roughly half 

the earth at any particular time, it is possible to contact stations halfway around the worldéthat basically 

means you can contact someone anywhere in the world using moonbounce.  And because the moon rises 

and sets every day, there are at least two times each day when you can aim your antenna at the moon 

without elevating it off the horizon.  It is very easy to predict when you will have a "common moon 

window" with a station somewhere else in the world, and to see what days look like that will have the best 

conditions for EME.  My GJTRACKER program for Windows is available for free download and quickly 

calculates future EME schedule possibilities. 

 

http://www.bigskyspaces.com/w7gj/GJTRACKER.zip


 

DECLINATION CHANGES  
 

Everybody knows that,  because the Earth is tilted on its axis, the sun appears to move north and south in 

the sky over the course of the year, as we orbit the sun.  Similarly, the moon moves north and south in the 

sky as it completes its monthly orbit around the earth.  This apparent deviation (referenced with respect to 

an imaginary plane going through the earthôs equator) over the course of each month is called the  

ñdeclinationò.  One result of this changing declination is that the length of the ñcommon moon windowò 

between two locations on the earth changes every day.  What this means for moonbouncers is that you are 

provided at least one time each month when the moon is on the horizon for both stations at the same time, 

so both stations can keep their antennas on the horizon while they both are aiming at the moon.  

 

 

STATION REQUIREMENTS   
 

In short, a station with 1 kw output, a sensitive receiver or external preamplifier, ability to run the JT65A 

weak signal digital mode, good low loss feedline, and a good single yagi (over 1.5 wavelengths long) is 

an excellent candidate for successful 6m EME contacts.  My first 6m EME contact was using a homebrew 

7 element yagi only 20' above the ground.  After a number of attempts during my moonrise, I finally 

completed a CW contact with SM7BAE who, in addition to having the largest 6m array in the world at the 

time, was very patient.  But that was in the days before WSJT and JT65A!  Although there still is nothing 

easy about 6m EME, using JT65A instead of CW definitely increases the chances of success 

considerably! 

 

Such a single yagi station should now be able to complete contacts with other similarly-sized stations 

when the moon is on the horizon for both stations.   The simplest way to specifically assess your 

capabilities and target other stations you can work, is to use the very convenient "EME Calculator" that is 

found on the "EME ECHO MODE" screen of version 4.9.8 of  the WSJT program.  Whether or not your 

station is already wired with a computer interface unit that will allow you to operate digital modes, you 

can certainly download the WSJT program and run the EME Calculator!   

 

I usually suggest that a station have an antenna with 14 dBd gain if he is interested in reliably working 

similarly sized stations.  That 14 dBd gain can include ground gain, if he is primarily interested in 

operating on the horizon.  With 1500w output and 14 dBd from my single long yagi, I could detect my 

echoes more than half the time when pointed skyward and could often hear my own CW echoes weakly 

during good  conditions.   Of course, when the moon passed through my ground gain lobes during 

moonset or moonrise, signals were significantly louder.   

If you want to be able to contact stations smaller than yours, or run less power yourself, you will have to 

make up for the gain on your end with a larger antenna.  With my array of four long yagis, I have 

completed contacts with numerous single yagi stations running between 400 and 600w, and with a handful 

of stations using only 100w.  The smallest 100w station was only running a three element beam (but 

conditions were optimum for EME, and his location obviously afforded ideal ground gain).  There 

currently are dozens of steerable four yagi stations around the world, which makes it easy for single yagi 

horizon-only stations to make EME schedules at times that coincide with their moonrise or moonset 

constraints. 

 

Although not necessary to hear the larger stations, if you want to be able to copy weak signals well, you 

will probably also will want a good, low noise external receive preamplifier.  During periods of the month 

when EME conditions are the best, the addition of a low noise preamplifier will be a very welcome 



improvement at most 6m stations trying to capture the really weak signals from the moon.  Most of the 

more popular transceivers that include 6m are optimized for handling lots of strong stations rather than 

being most sensitive to detect weak signals, and can benefit from the addition of an external low noise 

preamplifier.  Most 6m EME stations use low loss feedline, so the preamplifier can be conveniently 

installed down next to the receiver, rather than mounted out on the tower.   

 

 

GROUND GAIN - USE IT TO ADVANTAGE!  
 

In my first two decades of EME, I never paid much attention to the concept of ground gain.  All my early 

EME activity was on 2m, and my antenna was always tracking the moon to make contacts.  Many stations 

assume they have no EME capability because they cannot elevate their antennas.  However, as discussed 

above, there are certain times of month when two stations can see the moon on the horizon at the same 

time.  Actually, there is a very real advantage in keeping a small antenna aimed at the horizon!  A single 

yagi aimed at the horizon can develop additional ground gain.  This is extra gain that can often make the 

antenna perform more like twice (or even 4 times) as many antennas!  This extra 3-6 dB only is available 

at certain elevations, and depends on the local terrain, the ground conductivity, antenna gain and its height 

above the ground.  The signals reflected up to the antenna create sharp ñground gain lobesò, and when the 

moon passes in front of one of these lobes, signals can be greatly enhanced.  That is how  smaller stations 

on 6m are able to complete EME contacts - they keep their antennas aimed on the horizon and wait for the 

moon to move into their ground gain lobes.          

 

Figure 1 - Ground Gain Lobes of  a single 6M11JKV Beam Antenna 3.5 Wavelengths Above Ground 

(diagram courtesy of K0GU) 

 

Notice that the first two lobes shown for my single yagi have substantially higher gain than the third lobe.  

The third lobe is roughly equivalent to the ñfree space gainò of the antenna (how the antenna would 

perform if it were elevated and pointed skyward).  I have completed 6m EME contacts with many single 

yagi stations while the moon was in their second ground gain lobe.   In the example shown, the second 

lobe can be seen as having over 4 dB more gain compared to the third lobe, and only about 1.5 dB less 


