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ORION Meeting 

When: 
Every 3rd Wedensday of each month 

June 2019 Date: 
June 19th at 7:00 PM 

Where: 
Goff Health Sciences & Technology 
Building 
Room 104 
Roane State Community College - Oak 
Ridge Campus 

TAO Public Stargazes 

When: Every 1st and 3rd Saturday of 
each month 

June 2019 Dates: 
June 1st and 15th 

Where: Tamke-Allan Observatory 
(TAO) 
7:30 pm to 12:00 am 
8:00 pm program 

For more info, please visit 
http ://www. roanestate .ed u/obs/ 





May Presentation
Thank You Don Spong!

Julie is a hobbyist who enjoys observing the night sky with 
an 8” Meade LX90 SCT wIth a CGEM mount. She also has 
an appreciation of the history of the early space program. 
She collects space-related LIFE magazines from the late 
1950s to the early 1970s. She has a large collection of 
books and enjoys learning about every facet of the 
program that landed men on the moon. Julie has shared 
her love of space history with groups of all ages and her love of space history with groups of all ages and 
enjoys being a “plastic rocket scientist” taking apart her 
2-1/2 foot Saturn V model rocket to explain the different 
stages and components of how humans got to the moon. 
Julie has a Master’s Degree in Social Work Management 
and has worked in the fields of healthcare, fund 
development, and advocacy. She also enjoys fishing, 
watching baseball, and snuggling with her 3 dogs.watching baseball, and snuggling with her 3 dogs.



Figure 4 
Synthesized 
radio image of 
the M87 
central feature, 
showing the 
event horizon 
of the black of the black 
hole.

Figure 2 Optical image of M87, from Earth

Figure 3 Radio image of M87, from Earth

M87 is a large elliptical galaxy located 53 MLY from our 
sun.  The appearance of M87 varies dramatically, 
depending on the type of observation.  
M87 contains a black hole – and that black hole is the 
first that has been imaged.
An optical image shows a slight hint of the plasma jet An optical image shows a slight hint of the plasma jet 
emerging at the 2 o’clock position from the galaxy center 
(where is located a black hole)!
A radio image of the “Virgo A” radio source shows the 
structure of the plasma jets emanating from the event 
horizon of the M87 black hole.  Thus M87 and Virgo A are 
different names for the same object.

By combining data from many Earth-based radio By combining data from many Earth-based radio 
telescopes, one can synthesize a  telescope aperture the 
size of our planet, and the resolution is sufficient to show 
the event horizon of the black hole in M87!

Thus in M87, we have an exciting visual astronomical Thus in M87, we have an exciting visual astronomical 
object, with plasma jets millions of light years long, and a 
black hole that can be ‘imaged’ using radio astronomy 
telescopes of an effective aperture the diameter of our 
planet!

Figure 1 ORION 
Treasurer Bob 
Edwards presented 
the first TAO guest 
lecture of 2019, on 
“Light”.



Figure 6 
PechaKucha 
presenter in 
Cluj-Napoca, 
Romania

 Figure 5 The cover of Principium 25 shows photon paths 
following space-time around a black hole.  
(http://i4is.org/wp-content/uploads/2019/05/Principium25-1905
270856comp.pdf

Our discussion at TAO on May 4 led to plans to 
photograph M87 in the optical region of the 
spectrum.  This will take planning, very clear 
nights, and careful use of our equipment!
How can we experimentally learn more about How can we experimentally learn more about 
M87?  Well, we could image it, by shining light 
from behind it and observing the photons, yielding 
images distorted by the curvature of space-time.  
We’d see gravitational lensing, Einstein’s Cross, 
and lots of neat things.

Or we could shine a beam of light at M87 and Or we could shine a beam of light at M87 and 
observe the photon paths. This is what we would 
probably find.  This issue may be download and 
enjoyed: 
http://i4is.org/wp-content/uploads/2019/05/Principi
um25-1905270856comp.pdf



March Presentation
Thank You Noah Frere!

On May 2, 2019, Linda Fippin gave a presentation entitled Light Pollution: Sometimes There 
Can Be Too Much of a Good Thing to a group of about a dozen members of S.O.U.L., which 
stands for Symphony of Unlimited Learning. This is a group whose membership is a mix of 
professional and retired women who seek to continue learning throughout life.  At each 
monthly meeting, a member of the group gives a presentation, which is followed by a group 
discussion.  

The presentation covered a brief history of outdoor lighting and the negative impact of light The presentation covered a brief history of outdoor lighting and the negative impact of light 
pollution on nighttime vision, highway safety, energy costs, the natural environment and 
appreciation of the night sky.  At least half of the attendees had never heard of light pollution, 
though many acknowledged that they had experienced light trespass and nighttime glare and 
recognized the waste of energy inherent in inappropriate and misdirected lighting.  The talk 
also emphasized what people could do to mitigate light pollution as individuals by choosing 
better outdoor light fixtures and in the community by encouraging homeowners’ associations 
and local governments to improve neighborhood and city lighting.  and local governments to improve neighborhood and city lighting.  



I recently had the chance to be in northern Finland near the 
arctic circle (66.3 degrees north latitude), and took the 
above pictures of auroras. Seeing auroras is similar to 
astronomical viewing, in that one has to first get away from 
city lights and let one’s eyes adjust to the darkness. The 
above auroras were rather faint, and the greenish colors 
showed up only in the camera images, but weren’t visible 
by eye. by eye. Visually one could see whitish-gray structures that 
changed with time. This is due to the fact that at low light 
levels our vision is predominantly based on the rod 
receptors (scotopic vision), which are not as color sensitive 
as the cones. The green hue is from the solar wind 
interacting with oxygen about 150 miles above the earth 
(https://www.space.com/15139-northern-lights-auroras-eart
h-facts-sdcmp.html). h-facts-sdcmp.html). 

Other aurora colors are pink, green, yellow, blue, and violet. 
Blue, red, and violet arise from interactions with nitrogen. 
The above images were taken a little after midnight with an 
f2, 15mm lens, ½ second exposure, and ISO 12,800.

Auroras are typically seen near the arctic circle inAuroras are typically seen near the arctic circle in Alaska, 
Canada, Norway, Sweden, Finland, Iceland, and northern 
Russia, but sometimes as low as Scotland, England and 
the northern U.S. We are now at a low point in sunspot 
activity (11-year cycle), so auroras are weaker and 
generally static. There are smartphone apps (e.g., Aurora 
Pro, Aurora Alerts) that predict aurora activity and indicate 
various measurements relevant to auroras. In planning various measurements relevant to auroras. In planning 
travel to see auroras, the winter is usually the best time, but 
March, April, September and October are also good. Near 
the arctic circle in the summer, it’s light most of the time, so 
auroras will not be visible. Since cloudy skies will also 
obscure auroras, it’s recommended to stay awhile and 
include other activities in one’s plans. During the week I 
was in Finland, about half of the nights were cloudwas in Finland, about half of the nights were cloudy.



 Ursa Major is one of the 48 constellations 
catalogued by the Greek astronomer Ptolemy in 
the 2nd century. In Greek mythology, it is 
associated with Callisto, a nymph who was turned 
into a bear by Zeus’ jealous wife Hera. The Big 
Dipper, together with the Polaris star, are pictured 
on the state flag of Alaska. Seven stars on a red 
background are the flag of the Community of background are the flag of the Community of 
Madrid, Spain, also representing the Big Dipper.
 Two Sky charts  are provided – they were 
generated using the website  
www.heavens-above.com. One chart is for the 
evening sky (for June 15 at 9 pm) and the other 
one is for the morning sky (for June 16 at 6 am). 
The planets Mars (magnitude +1.8) and Mercury 
(magnitudes between -0.1 and -1.0)  are visible in 
the the West of the evening sky – they are located in 
the constellation Gemini. Jupiter (magnitude -2.6) 
and Saturn (magnitude +0.2) are visible most of the 
night, and Venus (magnitude -3.8) is visible in the 
morning before sunrise. On June 17 after sunset, 
Mercury and Mars will be almost touching.
 The Big Dipper is best observed in the evenings 
when it is high in the sky. In the mornings, it is too 
close to the horizon for good observation.
  There are many visible passes of the 
International Space Station (ISS) and a few Iridium 
flares during this month. Their times and dates can 
be obtained from the website 
www.heavens-above.com.

Moon Phases: New Moon, June 3; First QuarteMoon Phases: New Moon, June 3; First Quarter, 
June 10; Full Moon, June 17; Last Quarter, June 
25.

Meteor showers: no major meteor shower this 
month.

Summer begins on June 21 at 11:54 am EDT.

 The constellation selected this month is Ursa 
Major, the Great Bear, also known as the Big 
Dipper. This constellation is a northern 
circumpolar constellation located near the North 
Celestial Pole. They rotate during the night 
around the North Pole and never set below the 
horizon. The Northern circumpolar constellations 
are: Ursa Majoare: Ursa Major, Ursa Minor, Draco, Cepheus, 
Cassiopeia, and Camelopardalis. Ursa Major is 
the opposite constellation to Cassiopeia with 
respect to the North Pole. 
 The Big Dipper is one of the best known 
asterisms in the sky – it is just a part of the full 
constellation Ursa Major. The handle of the Dipper 
is the tail of the Bear. The seven stars that form 
the Big Dipper are: Dubhe (α), Merak (β), Phecda 
(�), Megrez (δ), Alioth (ε), Mizar (ζ), and Alkaid 
(η). Alioth is the brightest star in Ursa Major with a 
magnitude of 1.76. Mizar (magnitude 2.23) has a magnitude of 1.76. Mizar (magnitude 2.23) has a 
companion star named Alcor, magnitude 4. The 
two stars are named “Horse and Rider” and also 
“the Test” for eyesight.  People with perfect vision 
should be able to see both stars as two separate 
stars.
 The Big Dipper is very useful in navigation as it 
points the way to Polaris, the North Star. 
Following a straight line from Merak to Dubhe (β 
to α stars) five times will reach Polaris. Similarly, 
the curved line that stretches along the handle of 
the Dipper leads to the star Arcturus from the 
constellation Boötes.
  Ursa Major contains seven Messier objects: 
M40, M81, M82, M97, M101, M108 and M109. It 
also contains 13 starts with confirmed planets and 
two meteor showers are associated with this 
constellation: Alpha Ursa Majoris and 
Leonids-Ursids.



 

 

                              



 
               Ursa Major – The Great Bear per Mythology as     

               depicted in Urania's Mirror (London, 1825)  

 



 
              The Big Dipper as painted by Vincent Van Gogh 



 
                         Flag of Alaska – Big Dipper and Polaris 



 



 



Obed Wild & Scenic River 
National Park Service 
U.S. Department of the Interior 
 
Obed Wild & Scenic River 
208 N. Maiden St. 
Wartburg, TN  37887 

Night Skies over the Obed 
Viewing Jupiter at Opposition 

Saturday, June 8 

 
Join a park ranger for a special viewing opportunity of the planet Jupiter 
which will be at its brightest and largest for the year.  In addition to viewing 
the Jovian planet and its four Galilean moons, we will view the bright 
stars, star clusters, and galaxies in the Big Dipper asterism of Ursa Major. 

 
 When:  Saturday, June 8 at 9:00 p.m. (ET) 
 Where:  Meet at Lilly Overlook  
 This is a free event.  All ages are welcome to attend, but children 

must be accompanied by an adult. 
 Please wear sturdy shoes and bring a red-light flashlight, blanket, 

or chair for comfortable seating. 

For more information, please contact  
Obed Wild & Scenic River at 423-346-6294. 
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