By Dr. H. Paul Shuch,” NGTX

DR. SETIS STARSHIP

, Searching For The Ultimate DX

he notion of radio amateurs bounc-

ing signals off the Moon and re-

ceiving detectable echoes back here
on Earth is a familiar one to many read-
ers of this column. Ham moonbounce is
a notable space communications accom-
plishment to be sure, but how about
expanding it on an interplanetary scale?
That’s what a team of German amateurs
did on March 25, 2009, when they used
the Bochum 20-meter dish to recover

their 2.4-GHz transmissions bounced off

the planet Venus. The 100-million km
round trip took some five minutes and
required two minutes of integration
before echoes could be discerned in their
digital-signal-processing (DSP) display.
DSP is the key here.

I first began contemplating the Earth-
Venus-Earth path (EVE, or Venus-
bounce) in the 1980s after a visit to the 2-
meter EME superstation of W5UN in
Texas. Noting the strength of my friend
Dave Blashke’s lunar echoes, I ran some
back-of-the-envelope calculations to
determine whether his station could pos-
sibly hear its own echoes bounced off
Venus. The disappointing result was that
this EME “big gun” fell about 30 dB short
of closing the loop. In other words, its
kilowatt transmitter would have to be
increased to a megawatt in order to
achieve successful Venus-bounce.

However, transmitter power is not the
only way to improve link margin. An
improved antenna pays double dividends,
because its gain benefits both transmis-
sion and reception. Thus, increasing
antenna gain by a mere 15 dB would have

made Dave’s station EVE-capable. Of

course, that “mere” 15 dB translates to a
mind-boggling 30-fold increase in the
size of the already monstrous WSUN
antenna. There had to be an easier way.

How about increasing receiver sensitiv-
ity by 30 dB? If we could reduce the
receiver’s bandwidth by a factor of a thou-
sand, we could reduce background noise
(and hence increase signal-to-noise ratio)
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To Venus and Back

by the required 30 dB. If memory serves,
Dave was using a 200-Hz correct IF filter
in his receiver to produce the EME echoes
I heard. If only we could decrease that
bandwidth to 200 mHz, or .2 Hz, Ireasoned,
Venus-bounce would become possible.

The only way I could figure out this
might be accomplished was by employ-
ing DSP. However, at the time no digital-
signal-processing hardware or software
was available to provide the needed 30-
dB boost. “But it will become available
some day,” I assured Dave.

“Some day” is now here, as the Bochum
group ably demonstrated last March.

Although a first for amateur radio, the
German team’s EVE was not unprece-
dented. On November 19, 1962, three sci-
entists from the Russian Institute of Radio
Engineering and Electronics (IRE
RAS)—Drs. Vladimir F. Morozov, Oleg
N. Rghiga, and Vladimir M. Dubrovin—
succeeded in bouncing the word “Mir”
(Russian for “peace” and also for
“world”) in slow-speed Morse code off
the surface of Venus and received their
own echoes.

Their station was hardly a typical ham
rig. They used the 50-kW transmitter of
the Evpatoria Planetary Radar in Crimea,

Figure 1. On November 19, 1962, three scientists from the Russian Institute of Radio

Engineering and Electronics succeeded in bouncing the word “Mir” in slow-speed

Morse code off the surface of Venus and received their own echoes. They used the

50-kW transmitter of the Evpatoria Planetary Radar in Crimea, Ukraine, into an
array of eight 16-meter parabolic dishes.
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Figure 2. The feat described in figure I and the text was accomplished at a frequency

of 769 MHz (wavelength of 39 cm), integrating 10-second “dits”
and recovering the echoes of the three scientists on a strip-chart recorder

“dahs,”

and 30-second

as seen in this newspaper account of the time.

Ukraine, into an array of eight 16-meter
parabolic dishes (see figure 1). They
accomplished this feat at a frequency of
769 MHz (wavelength of 39 c¢m), inte-
grating 10-second “dits” and 30-second
“dahs” and recovering their echoes ona sent in
strip-chart recorder, as seen in a news-
paper account of the time (figure 2). All
of this was without today’

DSP technology!

What does all of this have to do with
SETI, the reputed subject of this column?

HD131336,
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tening, they

Simply this:
mission is also an interstellar one. In
2002, Segey E. Gurianov calculated the
November 1962 position of Venus and
determined that this first EVE signal was
the direction of the star

Every interplanetary trans-

in the constellation Libra,

some 2160 light years distant. This means
that if any SETI scientists there are lis-

might just send a reply our

way. Thus, be sure to listen for it—in the
year 6284 AD!

73, Paul, N6TX
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Collection
RSGB, 2nd Ed., 2002. 252 pages.

A collection of outstanding articles
and short pieces which were

==_1 published in Radio
Communication magazine. Includes single- and
multi-element, horizontal and vertical antennas,
extremely small transceiving and receiving
antennas, feeders, tuners and much much more!

Order: RSHFAC $33. 00

Practical Wire Antennas 2
By lan Poole, G3YWX

This significantly expanded and
fully revised edition includes
designs for a wide range of
practical wire antennas. Just
about every type of wire antenna
you could possibly imagine

with complete and easy to
understand designs

: RSPWA2 $23,50

Power Supply Handbook

By John Fielding, ZS5JF
2006 Ed., 288 pages.

How power supplies work, select-
ing components, building and
modifying supplies, measuring the
finished supply, batteries, charg-
ers, and equipment - it's all here!

Order: RSPSH $28 50

VHF/UHF Handbook
Edited by Andy Barter, GBATD

RSGB, 2nd Ed., 320 pages.
This second edition guides you
through the theory and practice
of VHF/UHF operating and
transmission lines. Includes
info on getting started,
antennas, constructing your
own equipment, satellite ops,
local nets and specialized
modes.

Order: RXVUH $29- 50

Technical Topics Scrapbook
1995-1999

IERLDL

AHTENNAS
G

By Pat Hawker, G3VA

RSGB, 2000 Ed., 314 pages.
This third compilation of ‘Tech
Topic' articles is a fascinating
collection of circuit ideas,
antenna lore, component news
and scientific discussion, all at
the most practical level.
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Order: RSTTC99 $2 7 .50

Shipping & Handling: U.S. & Possessions- $7 for the first
item, $3.50 for the second and $2 for each additional.
FREE shipping on orders over $100.
Foreign-calculated by order weight and destination and
added to your credit card charge.

Technical
Topics

CQ Communications, Inc.
25 Newhridge Rd., Hicksville, NY 11801
Call 800-853-9797 - Fax 516-681-2926
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