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President’s Message 

 
Greetings all, 
 
March is an equinox month, 
Spring in the Northern hemi-
sphere and Autumn in the 
Southern. This year the equinox 
occurs on March 20, 2021 when 
the center of the Sun aligns with 
the Celestial equator. This means 
almost, but not quite equal day 
and night. Atmospheric refraction 
and the Sun's edge at Sunset and 
Sunrise skew the technical times 
by a few minutes. 
      
Continuing pro-amateur projects 
that can be done at the 
observatory leads us to an 
organization called the American 
Association of Variable Star 
Observers (AAVSO). This organ-
ization whose mission statement 
is a non-profit worldwide scientific 

and educational organ-ization of 
amateur and professional 
astronomers who are interested in 
stars that change in brightness—
variable stars. This is where 
professional astronomers request 
assistance from amateur astron-
omers for research projects. The 
advantage that amateurs have 
over professionals is called 
telescope time and data points. 
Pro astronomers have to request 
a very specific time slot for use of 
the biggest telescopes. Some-
times there are no time slots 
available on a particular telescope 
as they are in high demand by 
many astron-omers. For ground-
based scopes a time slot might be 
clouded out and that object can't 
be observed. Amateur astron-
omers have their own scopes and 
can use them whenever they 
want. With thousands of amateur 
astron-omers, it's always clear 
somewhere. Even astronomers 
that use the Hubble Space Tele-
scope request help from ama-
teurs. If a pro does use the HST 
their time using it is limited and an 
object might need to be observed 
over a period of months. Also, 
some of the instruments on HST 
can be too sensitive for brighter 
objects and many objects change 
brightness. Amateurs can monitor 
a star for weeks before the HST is 
pointed at it and confirm that the 
object is staying at a safe 
brightness level before the big 
scope points at it, which could 
prevent damaging instruments. 
An astronomer might not have 

enough information from a few 
amateur observations however 
when many amateurs contribute 
data the margin for error 
decreases with a rise in the 
number of observations. By the 
way, amateurs contributing to a 
research project will have their 
name credited to the project. I put 
notices from the AAVSO, called 
"alert notices" on our Facebook 
page, along with announcements 
of new supernova etc. 
discoveries. The website for the 
AAVSO is: 
 
https://www.aavso.org/.  
 
In each upcoming month's 
newsletter, I will discuss the 
different types of objects that can 
be observed by amateurs for 
pros. For instance, a black hole is 
devouring part of a star this 
month. 
 
Marty Kunz 
 
Corona Virus Update 

 
With the most recent restrictions due to 
the increase of the COVID-19 infection 
rate, we unfortunately have to restrict 
access to MHO again.   
 
We at MHAS are all hoping we can 
resume normal operations and visits 
this year with the coming of 
vaccination.  And at the time of this 
writing there appears to be a de-crease 
in infection rates. 
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 MHO Observer John Brodie and Leo Goldberg in front of the “Vacuum Spectrograph” at MHO 

 

History Corner—Jim 
Shedlowsky:  Leo Goldberg, 
MHO’s Most Noted 
Astronomer 
 

 
 

In the 49 years that the McMath Hulbert 
Observatory operated as a scientific 
institution, many prominent astron-
omers participated in its contributions 
to the understanding of our nearest 
star. Of these, by far the most 
noteworthy was Leopold Goldberg, 
who was hired by Robert McMath, in 
1941, on the eve of WW2. Goldberg 
was just 3 years out of Harvard with a 
PhD in Astronomy, but he had already 
“rubbed shoulders” with many notables 
in the astronomy world such as Edwin 
Hubble, Howard Shapley, Walter 
Baade, Donald Menzel and the like. He 
was recommended to McMath by 
Menzel and Shapley as a talented 
astronomical theorist, who was also 
“good with his hands”. This talent was 
put to good use when MHO became 
involved with the war effort after Pearl 
Harbor and the start of the War. 
McMath and Goldberg secured a 
government contract, through contacts 

that Goldberg had made during his 
post-doc days at Harvard. They 
eventually developed an improved low 
level bomb sight, for antisubmarine 
operations, with Goldberg making full 
use of the observatory’s superb 
machine shop and talented design and 
engineering capabilities. 
 
Goldberg’s long (19-year) association 
with Robert McMath was one of mixed 
relationships and emotions. He was 
originally hired by McMath as an 
astronomer at the observatory and 
thus McMath was his boss. Then, in 
1946, when he became the chairman 
of the University of Michigan’s 
astronomy department, the obser-
vatory and its Director (McMath), came 
under his jurisdiction. While Goldberg 
respected McMath’s accomplishments, 
he did not see him as “real scientist” in 
the intellectual sense. (continued next 
page) 
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Thus, both as his employee and as his 
boss, Goldberg considered one of his 
prime responsibilities during this period 
(from 1941 to 1960), was “managing” 
the strong willed McMath. 
 
During the war, at the observatory, 
astronomy took a backseat to the 
development of the bomb sight, which 
went into production, and which earned 
an award from the Navy. And so, by 
1945, Goldberg, now 32 years old, was 
anxious to seriously get involved with 
new developments in the astronomy 
world and concluded that his prospects 
at MHO, under McMath, were not 
appealing. By this time, he had married 
a Pontiac schoolteacher and had a 
daughter and son born in Michigan. He 
had received several appealing offers 
from other institutions and was 
struggling with a decision, when in 
1946 he was offered the Chairmanship 
of the University of Michigan’s 
Astronomy department, a prestigious 
position for someone his age. 
 
Goldberg proceeded to rebuild the 
UM’s Astronomy Department, moved 
from Pontiac to Ann Arbor and con-
tinued his relationship with McMath on 
a “healthier” basis. His weekly 
commutes to Lake Angelus to 
collaborate with McMath helped the 
Observatory to numerous 
achievements in the next 14 years, as 
McMath’s health began to fail. He 
continued his solar research and with 
McMath was instrumental in 1955 in 
the construction of the much more 
sensitive vacuum spectrograph which 
allowed greatly improved definition of 
the suns elemental content. It was also 
during this period (1943) that his widely 
acclaimed book with Lawrence Aller 
entitled “Atoms, Stars and Nebulae” 
was published. In 1960, Goldberg 
accepted the Chairmanship of the 
Astronomy Department at Harvard, his 
alma mater, and the home of many of 
his prestigious mentors. He saw this as 
an opportunity to further his influence 
in his chosen field of astrophysics and 
solar astronomy. He was an important 
contributor to the early efforts to extend 
observational capabilities into space, 

first with rockets and then with un-
manned and manned satellites (the 
OSO and Skylab missions). 
 

 
 
In 1967 he was appointed as the first 
Chairman of the fledgling NASA 
“Astronomy Miss-ions Board”, which 
gave him the opportunity to work with 
his friend Lyman Spitzer with the early 
concepts for what would become the 
Hubble Space Telescope. In 1971 
Goldberg was appointed director of the 
US National Observatory at Kitt Peak 
Arizona. He had worked with Robert 
McMath in the establishment of Kitt 
Peak, some years earlier while he was 
still at Michigan. Goldberg had been 
instrumental in the establishment of 
AURA (Association of Universities for 
Research in Astronomy),…..the 
governing body for the National 
Observatory.  
 
He remained at Kitt Peak as director 
until the mandatory retirement age of 
65 in 1978, but was retained by the 
AURA board as a distinguished 
research scientist until 1983 and was 
designated as its “Director Emeritus” 
until his death several years later. 
 
Goldberg died in Tucson, Arizona in 
1987 of lung cancer after a lifetime as 
a heavy smoker. This fact brought to 
my attention a photograph of Goldberg 
from around 1956, which has always 
been one of my MHO favorites showing 
Goldberg and another astronomer 
examining data from in front of the new 
vacuum spectrograph…Goldberg, with 
a cigarette dangling from his mouth. 
 

Goldberg was indeed among the 
Twentieth Century’s most notable 
astronomy figures. In addition to the 
accomplishments already noted, he 
was the president of American 
Astronomical Society (1964-66), 
president of the International 
Astronomical Union (1973-76), a 
member of the National Academy of 
Sciences, the American Physical 
Society, the Royal Astronomical 
Society, and the American 
Philosophical Society, among others. 
He was author of countless technical 
papers, including many with Robert 
McMath and others at MHO. He was 
said to have belonged over a hundred 
committees on a wide range of 
technical and social issues. He spread 
his tremendous talent and intellect 
around the scientific world,….but for 
19 years, he was a “Michigander” 
and connected to the McMath-Hulbert 
Observatory, right here in Oakland 
county. 
 

 
 

Lick Observatory 36” Refractor, 1889; 
Built by Warner and Swasey; Still 

Used Infrequently for Resarch! 
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Introduction to Radio 
Astronomy—Radio Jove,  
Part 1 
 
Although quite a few radio astronomy 
projects involve detecting very distant 
objects such as the hydrogen 
emissions of the Milky Way, pulsars 
hundreds to thousands of light years 
away, radio galaxies hundreds of 
millions of light years away, and 
quasars billions of light years away, 
there are a couple of objects in our very 
solar system that can be detected 
using amateur techniques.  These are 
the Sun and Jupiter. 
 
This month and next we’ll discuss how 
amateur radio astronomers detect 
emissions from Jupiter using 
equipment as simple as a short-wave 
radio.   
 
Radio emissions from Jupiter were first 
detected in 1955 by radio astronomers 
observing on a frequency of 22 MHz or 
at a “decametric” (tens-of-meters) 
wavelength of 13.6 m. Noise bursts of 
two general types were noted: Long 
Bursts (L-Bursts) and Short Bursts (S-
Bursts—who says astronomers don’t 
have any imagination! 😊). 

 
Mills Cross Array, Used to  

Discover Jupiter’s Radio Emissions, 
Located Near Washington, DC 

(Credit: Radio Jove) 
 
The noise bursts at times make Jupiter 
the strongest source of radio waves at 
these wavelengths in the sky, 
exceeding even solar radio emissions.   
L-Bursts last for several seconds and 
S-Bursts last for hundredths of a 
seconds.    

 
Other “decimetric” (tenth-of-a-meter) 
waves have also been detected; these 
range up to the GHz microwave 
frequency range. But amateur radio 
astronomers mostly work in the 
decametric range, especially centered 
around 20 MHz. 
 
The explanation for this effect is that 
there is a particular longitude on Jupiter 
itself that emits radio waves strongly.  
This longitude (~250º relative to a 0º 
defined Central Meridian Longitude) 
rolls around at Jupiter’s rotation rate of 
approximately 10 hours. Also, Jupiter’s 
moon Io can amplify the strength of the 
emissions.   
 
Emissions peak when Io and the “hot” 
Jovian longitude line up facing Earth 
straight on.  Io can also cause 
increased emissions when it’s either 
slightly behind the 250º meridian or 
ahead of the 250º meridian by some 
tens of degrees.  
 
Since the emissions spike up highest 
when Jupiter, Jupiter’s moon Io, and 
the Earth are aligned in a particular 
configuration, this indicates that Jupiter 
is beaming emissions out into space 
much like the sweeping beam from a 
lighthouse.  For a good picture of how 
these emissions are created on 
Jupiter, see the link below from the 
Kochi National College of Technology 
in Japan. 
 
Animations of Io and Jupiter Radio 
Emissions 
 

 
 

Jupiter’s Decametric Emissions  
Are Cone-Shaped  

(Credit: Imai Lab., Kochi National  
College of Technology) 

From the Radio Jove website, in an 
article by Dr. Leonard Garcia: “The 
observers realized that whether we 
hear Jupiter or not depends a lot on 
what part of Jupiter is facing us at the 
time. The radio emission depends on 
the Jovian longitude. It seemed there 
were special longitudes where Jupiter 
was much more likely to be heard than  
others. These longitudes were like 
"landmarks" on a planet with no 
observable surface. These landmarks 
also mean that Jupiter isn't just sending 
out radio waves in every direction but 
rather it is beaming the radio waves 
into space in a cone-shaped pattern. 
The most accurate estimate we now 
have of the rotation rate of Jupiter is 
based on radio observations.” 
 
Jupiter’s radio emissions can always 
be detected when this longitude is 
facing Earth.  Note that this longitude is 
not associated with any Jovian surface 
feature and is probably related to the 
orientation of Jupiter’s magnetic field.  
Emissions can be detected on Earth 
every time this longitude faces Earth, 
but the emissions are not detectable by 
typical amateur equipment. 
  
As mentioned earlier, Jupiter’s moon Io 
has an effect on radio emissions, which 
is to amplify the emissions coming from 
the “hot” Jovian longitude.   
 

 
Jupiter’s Moon Io (Credit: NASA) 

 
Io is the closest of the four largest 
“Galilean” moons at 420,000 km from 
Jupiter’s center.  Io is a strange yellow 
body due to the sulfurous emissions 
from its tidally induced volcanic 
eruptions. (continued next page) 
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Io is stretched by Jupiter’s strong grav-
itational field.  
 
As Io orbits Jupiter at a rate of about 
1.8 days, it passes a point directly 
behind Jupiter in line with the Earth and 
it passes directly in front of Jupiter in 
line with Earth.  These are the 0º 
(behind Jupiter) and the 180º point (in 
front of Jupiter) respectively.  These 
two points are in what’s called the Io 
Phase as it travels around Jupiter in its 
orbit.  The Io phase has an effect on 
when we can detect emissions here on 
Earth.  The Io phase and the position 
of the longitudinal hot spot with respect 
to Jupiter’s Central Meridian Line 
(CML) create a recurring pattern over 
time.  As Io orbits Jupiter every 1.8 
days, sulfur compounds are ejected 
and some of these escape into space. 
As the material loses electrons from 
the strong radiation surrounding 
Jupiter, ions are formed and are 
captured in Jupiter’s magnetic field. 
The ions are forced to travel along the 
magnetic field lines by the laws of 
physics.  It is this spiraling path taken 
by free the ions that cause the 
emission spikes to occur. 
 
There is something deep inside Jupiter 
that is rotating at a similar but different 
rate as compared to the clouds at 
Jupiter’s surface.  This object creates 
the magnetic field and its rotation rate 
is accurately known, primarily by radio 
studies.  It is not related to anything on 
the surface, but since its rate is known, 
it has a clearly defined longitudinal 

mapping and it is the feature that’s the 
basis of Jupiter’s Central Meridian Line 
(CML).  The CML is comparable to the 
0º meridian line that passes through 
the Greenwich Observatory in 
England.  At about longitude 250º, 
Jupiter’s emissions increase as seen in 
the diagram below.  This is a prediction 
plot of noise emissions from Jupiter in 
a piece of software called “Radio 
Jupiter” that amateurs often use to 
study and predict Jupiter’s radio 
emissions. 

 
The Io “A”, “B”, and “C”  

Emission Spikes 
 
The cause of Jupiter’s radio emissions 
is fairly complicated.  For a great visual 
indication of how Jupiter emits this 
radiation, you can get a more detailed 
understanding at the Radio Jove 
website and the Kochi National College 
of Technology website. 
 
Radio Jove 
 
Animations of Io and Jupiter Radio 
Emissions 

In the image below, you can see the 
prediction chart that’s available in the 
Radio Jupiter software application that 
runs on a PC.  The position of Jupiter 
is seen and when the Jupiter icon 
moves into an area of high predicted 
emissions, this is a good time to start 
looking for the signals. 
 

 
Prediction Chart from Radio Jupiter 

Showing the Different Io Modes Over 
Time 

 
Next month we’ll discuss equipment 
and techniques that amateur radio 
astronomers use to detect Jupiter’s 
radio emissions and software that’s 
used to monitor and record the 
intermittent burst of radio energy from 
the Solar System’s largest planet. 
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Jupiter’s Emissions as Imaged by the Long Wavelength Array in Socorro New Mexico—Observation 
Frequency is 25.6 MHz with Linear and Circular Polarizations Shown  

 

 

  



March 1, 2021 MHAS-OBSERVER 
 

MHAS Observer is the official publication of the McMath Hulbert Astronomical Society.  Page: 7 
 
 

 
                

MHAS Contact Information: 
 

MHAS Website 
http://www.mcmathhulbert.org/solar/ 

 
MHAS Facebook Page 
Click on the button below to get to the MHAS 
Facebook Page. 
 

 
 

Address:   
McMath-Hulbert Astronomical Society 
895 N. Lake Angelus Rd. 
Lake Angelus MI 48326 
 

Email:  info@mcmathhulbert.org 
 

Phone:  248-494-8256 (Google Voice, leave message 
if nobody picks up) 
 

MHAS Officers 
 
President 
Marty Kunz 
 
Vice-President 
Jim Shedlowsky 
 
Secretary 
Ken Redcap 
 
Treasurer 
Tom Hagen 
 
Appointed Positions 
 
Dir-Membership 
Ken Redcap 
 
Dir-Communications & 
Website 
Tom Hagen  
 
Dir-Educational Activities 
Tom Hagen 
 
Dir-Finance 
TBD 
 
Dir-MHO Preservation 
TBD 
 
Dir-Buildings Security  
TBD 
 
Dir-Social Activities 
Marty Kunz 
 
Dir-History 
Jim Shedlowsky 
 
ALCOR 
Austin Sabatino 
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Scheduled Meetings 
 

All MHAS members are welcome to join us on Saturday Work Days and  
Board of Directors Meetings.  We are temporarily  

unable to hold Open Houses for the public. 
 

 
 

MHAS Board Monthly Meetings / Teleconferences: 
 
Board meetings are scheduled on the 1st Sunday of Each Month @ 2 PM and will be via 
teleconference.  MHAS paid members are invited to participate in this meeting.  For an invitation, 
email us at info@mcmathhubert.org. 

 
 

Space Pirates Radio! 
 
MHAS President Marty Kunz hosts an astronomy internet show called “Space Pirates 
Radio" on the website www.astronomy.fm.  The show airs every Wednesday night at 9 

PM Eastern and features current information about space mission developments, 
astronomy news, and a “what’s in the sky today” report.  Set your alarm today! 

 
 
 

Join MHAS 
 

Membership in MHAS is $25/year.  Join with us on our mission to preserve and 
promote the McMath-Hulbert Solar Observatory.  Just drop us a line at 

info@mcmathhulbert.org and we’ll get you signed up!  Or use the application 
form on the next page, print it out, and return it to us via email or USPS. 
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McMath-Hulbert 

Astronomical Society 
Membership/Donation Form 

 
 

Name__________________________________________________________________ 
 
Address________________________________________________________________ 
 
Email__________________________________________________________________ 
 
Phone__________________________________________________________________ 
 
Date___________________________________________________________________ 
 
Dues________________________________Donation____________________________ 
 
Annual membership is $25.  Checks should made out to “MHAS” or “McMath-Hulbert Astronomical Society”.  You 
can also pay using PayPal on our website. 
 
Bring to meeting or mail to: 
MHAS 
McMath-Hulbert Solar Observatory 
895 N. Lake Angelus Rd. 
Lake Angelus, Mi. 48326 

 
 


