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Hello: This is the first issue of the RAInfo.net newsletter that I will call the “Waterhole”
unless someone discovers the name is already in use.  When I started this project I had no
idea I would receive such a wonderful response.  Now I am faced with what do I do next?

I am rushing to learn how to do a web page, and with zero budget, you will have to put up
with my editorial and webmaster mistakes.  A friend just stopped by and asked who was
going to correct my spelling and grammar.  I guess I will leave that to you.

It’s Saturday and I am off to Green Bank West Virginia to the SARA conference.  No, I
did not get the web page going, but I will!  During the next week I will have time to talk
to other RA members and try to focus on exactly what RAInfo.net will do.  I do not want
to compete with other groups, but this project has several unique ideas that I believe are
worthwhile at this time.  For this RA communication to work we need to “talk” to as
many interested people as possible.  Please pass this newsletter along to anyone you
think may be interested.  All that is required is email me at
cforster@forstereng.com and  say YES.

As editor of the SARA (Society of Amateur Radio Astronomers) newsletter I received
several inquires from young and old newcomers asking, “how do I get started”.
Sometimes I could find help for them and other times I had to send them to a web page
with many links to information I had not reviewed myself.  The world does not need
another list of radio astronomy links.  We also do not need more web pages showing
what could or might be done.  We need people to show how to get things done now.
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There are lots of people out there doing wonderful projects that I myself am just finding
out about.  I plan to visit their web sites and maybe even get them to prepare a summary
of what they are working on and present the information to you.

I plan to keep the web site simple so people with limited ISP connections do not fall
asleep waiting for a large graphic to download.   I will also put text only versions of the
newsletter on the web site for people with text only ISP connections and members with
reduced vision that use their computer to read the text to them.  To assist the computer
text readers I will present all the articles sequentially.  It may create more pages in the
newsletter but it is simpler for the computer reader to understand what is being said.
Opps, forgot, I’m not getting paid by the page!

When reviewing other sites and groups I will only tell you about the positive points.  I
like my hobbies to be fun.  There will be no negativism allowed here.  If I ever write
anything that seems other than positive, let me know!

One important reason for the “free” newsletter is to make contact with as many people as
possible.  I believe there is a lot of untapped talent out there.  There are also people
looking for help.  When I hear of a group or individual needing help I will solicit the
membership.  One of the negative parts of the Internet is we do not know who is at the
other end.  If someone asks for help I will only list the place where they live.  Anyone
nearby that wants to help can let me know and I will put you in touch with each other.

A suggestion for things to do was to tabulate a list of people that are actually “on the air”
monitoring for Jupiter, RA, SETI, Meteors or the like.  I’ll have to think about this.  I said
I was not going to include moon bouncers, but being an old one I may have to revisit that
idea.  It was moon bounce that brought me to radio astronomy in 1985.

I am a member of SARA and the SETI League.  It would be nice to join all the various
groups to see what they are all about, but time and money prevent this for most people.  I
will try to find out more about each group and let you know what I find.  It’s important to
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support ($$) the various groups that do the actual work, so maybe this newsletter will
help build their membership.

I you have an article you would like to submit, please email it to me in Microsoft Word
or Rich Text Format (RTF) from any word processor.  I can handle Adobe pdf documents
as long as they are not saved with security options.  I will secure the document before I
distribute it.  All articles sent to me will be distributed without charge or restriction.  Any
use of your information by others will have to be approved by YOU.  If you send an
article to some newsletters, you cannot publish it in another group.  Sent it to me first and
there will be no such restriction.  I do not want to detract from the newsletter input to
your group so maybe a short summary of your work would be better.

If you have an item or product to sell, I will include a sales promotion (no charge)
providing it is presented with an article describing or evaluating the product.  If you sell
supplies related to the hobby and I do not have you listed on RAInfo.net, let me know.

Well that’s about it for now.  I have to get busy and prepare the next issue.  Thanks again
for joining the group and pass the word on to your friends.  By some time late next week
the web site should be started.  Meanwhile you will be getting all the info I have via
email.

If you have any other ideas, please let me know.

Chuck
Cforster@forstereng.com
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12,000 MHz Radio Astronomy Telescope for less than $200

In the past years I have been experimenting with the 18-inch DDS dish
antennas.  The dish and LNB have no problem detecting the difference
between 3K cold sky, the Sun, warm bricks or a person’s body.

I have been building the units, but not spending the required time using the
units.  This system is NOT a radio astronomy system to be used for serious
sky surveys, but it is a tremendous starter unit to give you the excitement of
detecting the Sun, your own body radiation or just 300 deg. K tree branches.
The unit works great!  With zero on the meter for a cold sky, it is full scale
on the Sun and about 1/2 scale for a human or 300 deg. K.
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A simple RF/IF/Detector unit is a Channel Master Model 1004IFD tuning
meter that includes an audible tuning indicator.

The Channel Master Model 1004IFD tuning meter as shown below is
available from www.starkelectronic.com for $76 plus shipping.

What else do you need?

The unit normally gets 15 vdc from the satellite receiver in the house via the
coax center pin.  Put a RF choke of about any value in series with your
positive power lead and feed it into the SAT RX terminal.  Don’t forget the
ground or negative connection.  The unit will work fine on 12 vdc, but 15-16
vdc is better.

Connect a section of CATV coax also from Radio Shack between the LNB
connection on the tuning meter and the output of the LNB on the dish unit.

The output of the tuning meter can be fed into your computer.  It’s been
noted that the coil in the meter movement would pick up movement of the
unit by detecting changes in the earth’s magnetic field, so you may want to
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replace the meter with a resistor that can be switched in and out of the
circuit.

What’s next?

One of my dish and tuning meters was donated to the Space Place in
Madison, WI to provide a demo radio telescope to use along with
observations of sunspots.  You could do the same!

Kerry Smith, a member of SARA, has detected the moon with his 4-foot
dish.

Chuck Forster
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What Is the Water-Hole?
By Paul Shuch

The electromagnetic spectrum, as viewed from Earth, is a noisy place. Low frequencies

are plagued by galactic noise, primarily due to synchrotron radiation (charged
particles spiraling through our Sun's and our planet's magnetic fields). High frequencies

are subject to quantum-effect emissions, and the whole continuum experiences a 3
Kelvin background radiation level from the residual radiation of the Big Bang. These

natural radiation sources limit our ability to detect artificial emissions. In addition, the
Earth's own ocean of air generates spectral absorption and emission lines which draw a

further curtain across our sky.   Fortunately, there are a few relatively clear
windows on the cosmos. Our eyes evolved to operate in one such window, the optical

spectrum. It is this window which first allowed us to observe the stars and planets.
Another clear spot is in the microwave region, between about 1 and 10 GHz.

Within this so-called Microwave Window, photons (the substance of electromagnetic

communication) travel relatively unimpeded through the interstellar medium, at the
speed of light. This is, as far as we know, the fastest possible speed, making photons the

fastest spaceships known to man. Thus the Microwave Window, where natural
noise is at a minimum, is a favored region for conducting radio astronomy research,

including SETI.
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Toward the bottom of the microwave window, radiation from the precession of

interstellar hydrogen is clearly heard in our receivers at a frequency of 1420.40575 MHz

(corresponding to a wavelength around 21 cm).

The Hydrogen Line, first detected by Ewen and Purcell at Harvard University in 1951,

provided us with our first direct evidence that space is anything but an empty void -- it is

a veritable chemistry set. We hypothesize that any civilization in the cosmos which

possesses radio astronomy knows about the Hydrogen Line. Since there is roughly one

hydrogen atom per cubic centimeter of space, the combined voices of countless hydrogen

atoms produce a raucous chorus. The very first SETI studies were conducted near the

Hydrogen Line, and today it still looks like a logical place to seek deliberate beacons

from beyond.

Just a little way up the spectrum, near 1660 MHz (a wavelength of 18 cm), a team of

scientists at MIT Lincoln Labs detected in the 1960s a cluster of radiation lines from
interstellar hydroxyl ions (OH). Like the Hydrogen Line, the Hydroxyl Lines occur near

the very quietest part of the radio spectrum. They too should be known to other
civilizations which have studied the cosmos at radio frequencies.
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The chemist looks at H and OH and recognizes them as the disassociation products of

water, the solvent essential to the very existence of life as we know it. During the
landmark Cyclops study of 1971, Dr. Bernard M. Oliver, then vice-president of

engineering for Hewlett-Packard Company (and later the chief of the NASA SETI
program) hypothesized that the Hydrogen and Hydroxyl lines constituted obvious

signposts to a natural interstellar communications band, one which would likely occur to
other water-based lifeforms who had some knowledge of the radio sky. Since the H and

OH lines are visible from anywhere in the cosmos, in the quietest part of the
spectrum, they are markers which are by no means geocentric.

It was Barney Oliver who dubbed the spectral region between H and OH the Cosmic

Water-Hole. "Where shall we meet our neighbors?" he asked. "At the water-hole,
where species have always gathered."

Although other regions of the spectrum hold much promise, The SETI League and other

organizations concentrate a part of their resources on the Water-Hole, in hopes
that there we might detect signs of other life.

H. Paul Shuch, Ph.D., CFII, FBIS
Executive Director, The SETI League, Inc.
433 Liberty Street, PO Box 555
Little Ferry NJ 07643 USA
voice (201) 641-1770;  fax (201) 641-1771
n6tx@setileague.org   www.setileague.org
Project Argus station FN11LH
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 Radio Astronomy Consortium

PRESS RELEASE: JUNE 30, 2001

The Radio Astronomy Consortium (RAC) has recently acquired six radio astronomy dishes and is
planning the largest radio astronomy observatory in Western Michigan. The new acquisition includes
two 4.5 meter (16 feet) dishes and four 7 meter (23 feet) dishes.

Additional radio astronomy dishes are are also being acquired. Astronomers, physicists, and engineers
from area universities will be some of the first to use the RAC facilities for their research. It is expected
that in a year, the RAC will have assembled the radio dishes and have the computing infrastructure in
place. Planning is also underway for building an office, control rooms, class rooms, and a visitor center.

In addition to being a research center, the RAC expects to open its doors to students ranging from
grade school to college through its educational outreach program. Through the educational program the
RAC will host internships and other scientific opportunities such as tours and classes in astronomy. The
RAC will present science and astronomy education in a way that sparks interest and passion for
science and engineering. The RAC will also provide "hands-on" opportunities for those pursuing
undergraduates and graduate level study at colleges and universities.

Radio astronomy studies the universe through radio waves. The goals of radio astronomy are the same
as optical or other wavelength astronomy, which is to study the characteristics of an object emitting
these waves. Radio astronomy observations can be done during daylight or night time conditions.

The RAC is a non-profit organization whose goals are to produce quality research in science and
engineering, provide a world class observatory for professional astronomers, and to provide area
students the opportunity to operate professional quality equipment and to learn about the universe in
which they live.

For further information please contact The Radio Astronomy Consortium at
rac@home.com

Radio Astronomy Consortium
213 Sheldon Blvd. S.E.
Grand Rapids, MI 49503
Ph.: 616-235-0020
FAX: 616-235-0022
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A note from: Gergely Forintos <gary392468@yahoo.com>

Dear Chuck,

I am Gergely Forintos (Gary) from Hungary temporarily in the U.S. (in Boston)
My biggest problem is still the construction of a dish when I return home, which cannot

be solved through the net.

I have RadioJOVE equipment I have used for 1 year.

I had about 15 successful Moon detection's at 10GHz using a simple 1.12 meter satellite,

dish 9.75-10.6 GHz LNB, 2 inline amplifiers and SF95 SATFINDER.   I enjoyed these

experiments very much, because after a few observations I could calculate with almost 10

second accuracy the "entry" of the Moon.

Well, I have a lot of plans for my future, I am about to buy a 1500 Watt amplifier for 2

meters to do some Moonbounce, but I don't really know how to build the best

performance yagi for this experiment.  If you know someone, who can help me, please
write me.

After returning to my country, I will setup a giant RadioJOVE antenna array, and try to

get some really strong bursts from Jupiter, but because I will have my graduation from

high school next year, maybe things will be postponed by a few months.

Gary

Chuck
Cforster@forstereng.com



Waterhole 1 11/18/01

See you at the

WaterHoletm

Volume 2001 Issue D

RAInfo.net

Do you live near North or South Carolina (USA)?

Come to a joint Southeastern meeting of the Society of Amateur Radio Astronomy

[SARA] both here at the Jupiter Space Station Pendleton, SC

http://www.jupiterspacestation.org/ and Pisgah Astronomical Research Institute (PARI)

in Rosman, NC  http://www.pari.edu/  on the weekend of October 13 and 14, 2001.

Register and get details at:
http://www.jupiterspacestation.org/pigpickn.html
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A note from New Zealand:

Hi Chuck,
I am part of the New Zealand Radio Science group:
http://astronomy.wellington.net.nz/radioscience/nzrgd.htm

We have a 7 meter dish for hydrogen line and SETI studies. PLEASE do
include EME.  Anyone looking for weak signals may be wise to consider
bench marking against reception of EME.  I have visited some SETI sites
that have never evaluated to be sure they are receiving.  We certainly
have made some wrong assumptions in the past!

Also two 2.2 meter dishes mounted on east west line operating at 4 GHz
for solar interferometer experiments and perhaps higher frequency work
and other sources someday.

I am learning to use LabView to make virtual instruments to drive tracking motors and

analyze data.

Wayne Thresher
From: cambria cambria@email.message.co.nz

Edtor note: Wayne,  let me know how the :LabView works.
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A note from the OpenSpace Foundation, Inc. :

Chuck, I've formed a non-profit organization dedicate to space and space related fields.

It's called the OpenSpace Foundation,Inc.   I'm in the process of getting the website set

up, etc. I have support from numerous companies etc. However, nothing is in full swing

yet until I complete the site.

Would be interested in supporting your efforts and having perhaps article and project

contributions from such a respected invidividual such as yourself. My plan is to provide

hardware, software, and financial resources to various space related projects, including

Radio Astronomy.

In addition to providing scholarships to individuals and school projects. Feel free to email

me to discuss this further. Anyway, I'd love to be on your list for the news letter.

Sincerely,
Gary G. Herbst
GaryHerbst@openspacefoundation.com

Chuck
Cforster@forstereng.com
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DC RECEIVER
&

ANTENNA POSITION INDICATOR

The following design was originally prepared in 1986.  I saw a need for antenna position indication with

digital readout, a need to input the position into computers and also a need for DC amplifiers following

detector circuits and prior to chart recorders or computer loggers.  These exact needs still apply today

and the circuit proposed will meet the needs of any situation.  The circuit described below has been in

use at my location since 1986 and performed without failure.  Temperature and aging drift concerns are

negligible.

This circuit is useful for many purposes and I jump from application to application in the discussion.

The main reason for constructing this circuit was due to the fact I observed many people doing almost

the same thing for different projects.  This one board fits all situations!

The requirements for an antenna position indicator or DC receiver are:

1.  Unit must be inexpensive.

2.  Only non-critical and easy to obtain components are to be used.

3.  Unit must be easy to duplicate.

4.  Must be useful with and without computers.

5.  Must be accurate to within one (1) degree or less for antenna positioning.
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How to generate a feedback signal at the antenna (Antenna Positioner)

For vertical movement, a single turn pot with a weighted arm hanging from the pot shaft is adequate to

provide a voltage output proportional to the antenna position.    Possible problems are:

1.  Water in the pot may freeze. (Cover the pot with silicone rubber).

2.  Wind may move pot shaft arm.

For AZ or Hour Angle rotary movement, use a ten turn pot with a threaded screw on the shaft of the pot.

Wrap stainless steel fish leader wire on the screw threads so that as the pot shaft rotates the wire is

pulled out.

Wrap the pull wire around the antenna mast, as the mast rotates it will wind or unwind the steel wire

around the screw on the pot shaft, thereby rotating the pot shaft and giving a voltage output relative to

antenna position.  A spring or counter weight is required to force the pot to rewind the wire when the

mast rotates in the opposite direction.  Possible problems are:

1.  Water in the pot as noted above.

2.  Rust on parts, so use aluminum when possible.

How to get the signal back to the operating position (Antenna Positioner)

The single and ten turn pots will produce a voltage over a range of approximately 3 or 4 volts,

proportional to the movement of the antenna.  The exact range depends upon the total movement of the

sensor pot, size of shaft etc., but this is not important.

The minimum and maximum voltages obtained are

not critical.  Adjust the shaft on the sensor pot so the

voltage output from the center slider of the sensor pot

is approximately -0.5 volts with the antenna at

minimum position.  As the antenna rotates to a higher

elevation or azimuth position, the sensor pot output

voltage should rise to an increasing negative voltage.

-12 to -15 vdc

5 to
10K

90 degrees

0 degrees

POTENTIOMETER AT THE ANTENNA
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Use a linear pot of 5 to 10K ohms at the antenna.  The high quality sealed carbon pots found in old

military gear work fine for elevation indication.  Any good quality ten turn pot will work for the azimuth

or hour angle sensor pot.

If the distance from the pot to the position indicator is more than 50 feet, induced voltages may interfere

with the output reading from the high impedance position sensor pot.  Referring to Schematic 1, this

antenna position sensing output voltage must be "stiffened" by the use of the op amp circuit shown for

U1A.

The output from the position sensor is

not useful as received.  If we use a

circuit as provided by U2A and U2B,

we can move the antenna to the

minimum position, say 8 degrees, and

adjust pot R16 so the voltage at tpC

equals +0.08 volts.  Moving the

antenna to the maximum position, say

88 degrees, adjust pot R12 so the

voltage at tpC equals +0.88 volts.

Connect a digital voltmeter to tpC and you have a digital readout of antenna position!

Our discussion will be limited to elevation indication, the same applies to azimuth or hour angle, except

use 0 and +3.6 volts.

See drawing S1-110A showing the analog schematic.  See drawing S1-112A showing the dc receiver

schematic.

How to get the signal back to the operating position (DC Receiver)

The same circuit card that buffers the voltage from the antenna position pot is used to buffer the tap to

the radio receiver agc circuit or output from the noise diode.

Referring to Schematic 2,  the positive voltage input from the radio agc circuit or noise diode is applied

to tpA.  A voltmeter at tpAX will let you monitor the signal.  The output from tpAY goes to the DC

receiver.

+5 v

+10 v

+15 v

-15 v

-10 v

-5 v

tpA              tpB

90 deg

0 deg

TYPICAL SYSTEM VOLTAGES TO TEST POINT B
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Developing voltages for computer input (Both Circuits)

The tpC voltages are useful for computer input, however if you are using an 8 bit A/D input that has an

input of -5 to +5 volts or 0 to +5 volts the 0 to 0.9 volt output range of tpC limits your precision.

Assume you have an 8 bit A/D input with an input

of -5 to +5 volts that will produce a value of 0 to

255 in the computer.  If you only read 0 to 0.9

volts, you will get computer values of 0 to 23.

The maximum precision of your computer will be

1/23 or 4.3 %.  If you are trying to read 0 to 90

degrees, the error caused by the computer will
be 4 degrees, this is not acceptable.  For the case

where you are reading 0 to 3.6 volts for azimuth

the computer error would also be 4 degrees.

One way to reduce the computer error is to convert the 0 to 0.9 volt signal to a -5 to +5 volt signal.  A -5

volts equaling 0 degrees elevation, and a +5 volt signal equaling 90 degrees.  The circuits U3, U4A and

U4B perform this function.

Earlier we adjusted the output on tpC using whatever extreme elevation settings the antenna would

physically move to.  For the remainder of the circuit we must have the antenna move to 0 and 90 degrees

to complete the alignment.  If it is not possible to move the antenna, simply open the jumper at tpC and

apply 0 and +0.9 volts to the input of U3A.

To adjust circuit U3A, open the jumper at tpC, apply 0 volts at tpC and verify that you have 0 volts at

tpD.  Apply +0.9 volts at tpC and adjust R21 to obtain +10 volts at tpD.  If your A/D accepted 0 to +5

volts, you could adjust R21 for +5.0 volts and quit here.

To adjust circuit U4A, open the jumper at tpC, apply 0 volts at tpC and adjust R36 so you have 0 volts at

tpE.  Apply +0.9 volts at tpC and adjust R32 to obtain +10 volts at tpE.  Leaving +0.9 volts at tpC,

adjust R36 to obtain +5.0 volts at tpE.

+ 5 v

- 5 v

Input
Volts

256

0

128

Computer
Value from A/D

8 Bit A/D
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The alignment is complete, close the jumper at tpC.  Below are typical voltages you should observe at

each test point:

tpA tpB tpC tpD tpE

----- ----- ----- ----- -----

Typical for an elevation circuit, the voltages at tpA will vary from

installation to installation

-0.5 -0.5 0.0 0.0 -5.0   (0 deg. elev)

-5.0 -5.0 0.9 10.0 +5.0   (90 deg. elev)

Typical for an azimuth circuit, the voltages at tpA will vary from

installation to installation

-0.5 -0.5 0.0 0.0 -5.0   (0 deg. azimuth)

-5.0 -5.0 3.6 10.0 +5.0   (360 deg. azimuth)

If you are only interested in computer control you could bypass the circuit of U2A.  I do not recommend

this since the digital readout available at tpC is very helpful in checking or verifying the calibration of

the entire system.

If you are using an 8 Bit A/D in your computer

The above circuit will provide a high degree of accuracy in determining the position of the remote

antenna.  This circuit will also optimize the precision of your 8 bit A/D unit.  An 8 bit A/D converts all

input voltages to a computer value of 0 to 255 producing a precision of 1 part in 256.

Assuming the position circuitry is without error, the best an 8 bit A/D will be able to read

is within 0.4 % or 0.35 degrees for a 0 to 90 degree elevation drive.  This is acceptable

but when reading a 0 to 360 degree azimuth drive the precision is limited to 1.4 degrees,

which is excessive additional error to add to the system.  A 9 bit A/D would be just right,

reducing the computer error to 0.20% or 0.7 degrees for a 360 degree drive.

You can obtain the ninth bit with your 8 bit A/D.  Instead of simply reading the A/D once, read it 10

times, sum all the values read and divide by 10.
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DC Amplifier/Integrator/Chart Recorder

Referring to Schematic 2, the output of the detector is fed into a unity gain buffer (U10A).  The unity

gain buffer inverts the +2.0 to +4.0 vdc signal into a -2.0 to -4.0 vdc signal which is the input to the first

DC amplifier operational amplifier (U20).  An input offset signal is available to adjust the -2.0 to -4.0

vdc signal to a proper signal at tpC.  The Gain/TC (R12) pot on the first op amp controls amplification

of the signal and affects the integration time constants.  The integration time constants noted on the front

panel are relative and affected by the gain setting of the first op amp.   A computer offset input is

provided on the front panel.  The monitoring computer, if used, inserts an offset signal to maintain the

output voltage of the DC unit such that the pen does not go off-scale on the chart recorder.

The signal at tpC is amplified and inverted by the second op amp (U30) to a level of 0 to about 10 vdc.

The third op amp (U40A) is designed to be an inverting unity gain amplifier with offset control  (U40B)

to produce a -/+  signal to the chart recorder.

Additional Information

The attached pcb layout shows the full size printed circuit board for the input buffer circuits of either

system.  I have included a parts layout for the DC Receiver and the analog positioner on the pcb.

The attached pcb layout shows the full size printed circuit board for the analog board for antenna

position or DC receiver.

The layout of the PC boards has been arranged such that a photocopy of the artwork can be placed over

Radio Shack pre-punched vector board and wire-wrap or point-to-point wiring can be used.
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-end-

Chuck

Cforster@forstereng.com
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See you at the

WaterHoletm

Volume 2001 Issue F

RAInfo.net

Radio Observations of the Orion Region
And How To Use a DFT for Data Reduction

The following is a summary of the presentation I offered at the SARA
conference at Greenbank in June of 1992. The purpose of this article
is to show you some observed and at this point unusual events.  Later
I will tell you the suggestions I received from the members at the
conference.  At the point of writing I did not know if the HEP's I
believed I saw were real or an undiscovered problem within my system.
Later a young student named Katrina Koski developed a method of
showing my system was at fault.

Some important facts are as follows:

Frequency of observation : 775 mhz

Drift scan of 0 degree declination

16 and 12 foot dish interferometer

RA of intended source : Approx. 5 hrs

No modifications or repairs were made to the system during the
observation period of December 1 1991 to April 1992.
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Some of the methods I used to display data were:

Simple charting with a 10 second integration period.  This
produced way to much output so I averaged data over a 0.1 hr
period and plotted the average value.

Simple charting with a 0.1 hour (6 min.) integration period.

DFT filter analysis to look for an interference pattern.

Using 0.1 Hour Integration The First Day of Observation Yields
Results

It is easy to believe I have something since a large output was
recorded at precisely the RA Jeff Litchman told me others were
searching at.
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Are You Sure?????

This is the first question to ask yourself.  I took a look at several
days of data with a 3D chart, limiting the chart to only the time
period of 4-6 hrs RA.  Note local storms on days 1, 9 and 15 that
controlled the chart vertical scale.  Vertical columns indicate
intensity of the recorded output.  The "back" of the chart is 4:00
hrs RA and increases to 6:00 hrs RA towards the front.



Vol2001F 4 11/18/01

Next I tried removing the data from days #1, #9 and #15, hoping an
increased resolution of the chart would show the HEP at 5:00 +/-RA.
The result is shown below, and there still is not much to see.

How About Using a DFT Filter?

The DFT filter can only work if the antenna system is set up as an
interferometer.  The interference pattern produced by an extra-
terrestrial source is the key.  I assume you are aware of the
interference pattern formed by an interferometer.  The DFT filter
will look for the interference pattern in the data and hopefully
ignore random noise and terrestrial sources.
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Significant Details About This Interferometer

The interference pattern for this observatory happens to be 10
peak/minimum cycles for 19 degrees rotation of the earth or 10
cycles/19 degrees earth rotation.  If the earth rotates at 15 degrees
per hour, the frequency of the interferometer pattern is 7.6
minutes/cycle.

10 "cycles" per 19/15 hours
0.12667 hours/cycle
7.6 minutes/cycle
456 seconds/cycle

Any extra-terrestrial source will cause a 7.6 minutes/cycle "signal"
in the recorded data.  Using a discrete Fourier transform (DFT) we
should be able to search through the data and find any "hidden
signals".

To prove to myself that the DFT mathematical analysis would work I
made some fake signals to analyze.

Fake “Signal” With Zero Noise Background
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The Resulting DFT Analysis Looking For The Fake “Signal” With Zero
Noise Background

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Note the above bar type output is not a frequency spectrum as you
would expect from a DFT analysis.  I only used the DFT to look for
the first or fundamental frequency of the interferometer.  Each bar
represents the LOCATION in the recorded data file that the DFT found
interferometer fringing.  The above is a time versus "I found
something" chart.
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Fake “Signal” with Random Noise Background
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The DFT appears to be able to distinguish between random noise and
the sinusoidal interference pattern quite well.

Fake “Signal” with Large DC Bias On Data
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You will have to believe me that there is a 2 unit peak-to-peak
sinusoidal in the middle portion of the 1000 unit "signal".  This
test is to determine if the DFT can detect a very small interference
pattern hidden by large DC drift or local storms.

DFT Analysis Looking For The Fake “Signal”
with Large DC Bias On Data
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So far, so good.  At the conference it was suggested that I try a
short pulse of varying width.  I will try this later.  A short pulse
could cause a false detection by the DFT and must be investigated.



Vol2001F 10 11/18/01

Some Comparisons Between Simple Charting and DFT Filtering

The following chart is for Day 1334.  My date numbering scheme is to
use take the GMT day of the year and add 1000 for 1991, 2000 for
1992... and so on.  Day 1334 means that it is the 334th day of the
year 1991.  The day of the year is the GMT day of the year, so for us
in the Midwest this GMT day changes about 6 or 7 pm local time.

The following chart is has a 6 min. integration period.  Note the
pulse at 5 hrs RA.
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Day 1334 using the DFT Filter the pulse at 5 hrs RA is very evident.
Since the sun will also give a strong interference pattern it is
important to note that the sun passed the antenna at about 16:30 RA.
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Day 1335 using 6 min. integration.  Note the small pulse at 0.7 hrs
and the power outage at 14 hrs RA.  Also lots of local atmospheric
noise.  This is the reason for the DFT test of the fake signal with a
large DC bias.
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Day 1335 using the DFT Filter.  Note the pulse at 0.7 hrs RA is a
significant source, but the DFT ignores the power outage.  At this
time I cannot place any significance on the magnitude of the DFT
pulse, just the RA time at which it was detected.
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Day 1336 with 6 min. integration.  Note the large pulse at 22 hrs and
the small pulse at 11.2 hrs RA.  This shows up often.  Note all the
other pulses and peaks that could be mistaken for sources.
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Day 1336 using a DFT Filter.  Note the small pulse at 11.2 hrs RA is
more significant, and it shows up often.
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Day 1337 with 6 min. integration.  Lots of activity about noon and a
small pulse around 22-23 hrs RA.

242220181614121086420
1500

1600

1700

1800

1900

2000

1337



Vol2001F 17 11/18/01

Day 1337 using a DFT Filter.  Note the small pulse at 22 hrs RA is
significant, and it shows up often on other days.
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Day 1338 with 6 min. integration.  Looks like a lot of activity!!!
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Day 1338 using a DFT Filter.  Note the 23.5 hour source, this showed
up 5 times in December 1991. Could it be a side lobe from antenna?  
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Day 1345 with 6 min. integration.  A little pulse at 0.7 hrs RA that
could go unnoticed.
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Day 1345 using the DFT Filter.  The pulse at 0.7 hrs RA is
significant and shows up often from month to month.
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Day 1350 with 6 min. integration.  Heavy atmospheric noise plus some
sources make this chart almost unusable.
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Day 1350 using a DFT Filter.  The filter does a good job of removing
atmospheric noise and conflicting data.
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What Does All of This Mean?

The chart below is a summary of the sources detected by the DFT
filter from 12/91 to 4/92.  Notice the grouping of detections.  If
the source was from the sun or sidelobes of the sun they should have
occurred every day, they did not.  Any false observation caused by
the sun would not have occurred "around the clock".
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The following is a summary of the times a DFT event was recorded.

GMT Day RA of Source GMT Day RA of Source

11/30/91 5 3/5/92 0.7

12/1/91 0.7 3/5/92 5

12/2/91 11.2 3/5/92 23

12/3/91 22 3/7/92 5.5

12/4/91 23.5 3/7/92 22.5

12/6/91 11.2 3/9/92 0.7

12/7/91 22 3/9/92 22.5

12/9/91 14.5 3/10/92 23

12/11/91 0.4 3/11/92 1

12/13/91 13.1 3/11/92 23

12/14/91 1 3/12/92 23

12/14/91 5.5 3/13/92 23

12/15/91 21.7 3/14/92 24

12/16/91 1.6 3/15/92 22.5

12/16/91 23.8 3/16/92 6

12/17/91 1.7 3/16/92 23

12/18/91 0.3 3/17/92 23.5

12/19/91 11.8 3/18/92 0.5

1/5/92 0.3 3/18/92 23.5

1/6/92 0.7 3/19/92 0.5

1/6/92 5.2 3/19/92 23.5

1/7/92 1 3/20/92 0.5

1/8/92 1.2 3/20/92 7.1

1/8/92 5 3/20/92 23.5

1/8/92 23 3/21/92 0.5

1/9/92 14 3/21/92 23.5

1/10/92 1.5 3/22/92 0.5

1/11/92 2.1 3/22/92 23.5

1/11/92 22 3/23/92 0.5

1/12/92 0.7 3/23/92 23.5

1/12/92 6 3/24/92 0.5

1/13/92 13 3/24/92 23.5

1/14/92 23 3/25/92 0.5

2/16/92 5.5 3/25/92 23.5

2/17/92 13 3/26/92 0.5

2/18/92 1.5 3/26/92 23.5

2/20/92 4 3/27/92 0.5

2/20/92 5.1 3/27/92 23.5

2/20/92 22 3/30/92 0.5

2/21/92 6.5 3/30/92 23.5

2/21/92 22 3/31/92 0.5

2/22/92 22 3/31/92 7
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2/23/92 4.5 3/31/92 23.7

2/23/92 21.5 4/1/92 0.5

2/25/92 22 4/1/92 23.5

2/26/92 22 4/2/92 0.5

2/27/92 5.2 4/2/92 23.5

2/27/92 22.5 4/3/92 0.5

2/28/92 6 4/4/92 0.5

2/28/92 22.5 4/5/92 0.5

2/29/92 2.5 4/5/92 23.5

2/29/92 22 4/6/92 0.5

3/1/92 5.7 4/6/92 6

3/1/92 22.5 4/7/92 0.5

3/2/92 23 4/7/92 6

3/3/92 4 4/9/92 1

3/3/92 22.5 4/9/92 20

3/4/92 22 4/11/92 1
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The DFT Filter Used for the Above

A Pascal Procedure to Calculate the DFT is shown below:

procedure CalcDFT;
var
    K, N : integer;
    A, B, R, X : real;
    AS, BS, E, Z : real;
begin
N := DataStopPoint - DataStartPoint;
AS := 2 / N ;
BS := 2 * PI / N ;

N is an integer to state the number of digitized data points to
evaluate, in this case the period of the interferometer "cycle' was
456 seconds.  We took samples every 10 seconds, so 46 samples or
points will be DFT'ed at a time.

DataStopPoint and DataStartPoint are simply numbers to tell the
program where we are as we go through the long list of recorded
values.

K is a factor for the DFT and as noted below, may have a problem.  I
have not checked this out at this time.

A, B, R, X and E are temporary real numbers used for calculations.

AS and BS reduce the number of repetitive calculations.

Z is the value that is graphed for the DFT chart.

Calculating the First Harmonic..... the one we want!

Normally a DFT or and FFT is used to obtain the frequency spectrum of
the waveform or interference pattern.  The calculation is carried out
for many harmonics and slows down the computer.

In this case I am only looking for the fundamental frequency or first
harmonic.
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The procedure continues as follows:

R := 0.0000001;    X := 0.0000001;
for K := DataStartPoint TO DataStopPoint do
     begin
   E := BS * K ;   ?? is this right?

A := DataPointValue[K] *  COS(E);
        B := DataPointValue[K] *  SIN(E);
        R := R + A;
        X := X + B;
     end;
Z := AS * SQRT (R * R + X * X);

R and X are assigned very low numbers to prevent a divide by zero
error as would occur in some software programs.

I mentioned above there may be a problem with K.  This comes from
using the DataStartPoint to DataStopPoint values versus numeric
values from 1 to 46 on each evaluation.  The above charts were
produced using K values from 1 to 46, then 47 to 92 and on.

What's Next?

Since the above data was prepared the following comments have been
presented to explain the observations:

1. Direct sun or antenna side lobes are responsible.  This does not
explain the source recorded at night.

2. Solar storms could have caused the source to appear even though
the sun was not in view.  It will be necessary to compare the times
events occurred to recorded solar storms.  I am not sure that a
passing solar storm would be adequate to show up as a point source.

3. A problem with the application of the DFT.  The test cases show
the DFT to be a working tool, but the random pulse could fool the DFT
filter.  The correlation between total power (6 minute) charts and
the DFT charts seems to support the DFT filter application.
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4. The observations were planets.  I doubt this because my system
is not that sensitive.  Some of the events recorded were quite
strong.

This is an interesting problem.  Want to help solve it?  I do not
have the answer at this point, but I have not expended nights worth
of work to eliminate the above possibilities.  Maybe I saw something,
maybe I did not.

Well it was nice while it lasted.  The data collected was local
interference.  But the DFT method of digging information out of the
noise still works!

Chuck

Cforster@forstereng.com
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