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Last Month’s Speaker: Dr. John Rather 

Last Month’s Title: “Technology 
Synergies Enable Decisive Space 
Superiority” 
 

ORION Meeting Format -- Our  Zoom 
meetings will follow this format: 

•         Welcome  
•         Announcements  
•         Program presentation and 

response  
•         AstroTech 
•         Astrophotography 

•    

There is usually time at the start for 
announcements of general interest.    
And please plan to stay until the end... we 
will enjoy astrophotos and enjoy an 
"around the table" discussion of how the 
astrophotography was done!  

The TAO Stargazing has been 
postponed until further notice. 

Information about ORION/TAO may 
be found at the following URLs: 

https://orionastronomy.wordpress.com/ 

https://www.facebook.com/
ORIONAstronomyTN/ 

https://www.facebook.com/groups/
454645124557215 

https://www.facebook.com/pages/Tamke-
Allan%20Observatory/
120477734665841/  

https://www.roanestate.edu/pages/obs/
index.htm 

https://www.roanestate.edu/?349-Tamke-
Allan-Observatory 

https://twitter.com/orionastronomy 

https://twitter.com/TAOremote  
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Meet the Speaker 

Speaker: Dr. David Rasmussen 

Title: ITER Fusion Science and Engineering 

Bio:	Dr.	Rasmussen	is	the	leader	for	the	technical	integration	of	US	ITER	Project	
contributions	to	the	ITER	fusion	project,	currently	under	construction	in	France.	His	areas	
of	responsibility	have	included	the	ITER	plasma	heating	and	fueling	systems.	He	has	been	a	
plasma	research	scientist	at	Oak	Ridge	National	Laboratory	since	1981.	He	has	more	than	
35	years	of	fusion	and	plasma	science	experience	in	diagnostic	measurements	and	the	
technology	development	needed	for	magnetic	conNinement	fusion	and	other	plasma	
technology	applications.	He	received	a	Ph.D.	in	Applied	Science,	
specializing	in	Plasma	Physics,	from	the	University	of	California	at	Davis	in	1981	where	his	
graduate	work	was	a	study	of	inertial	laser	fusion	wave	plasma	interactions.  

Synopsis:	Delivering	energy	from	fusion	is	considered	one	of	the	most	signiNicant	
challenges	for	engineering	in	this	century.	Fusion	power	has	been	successfully	achieved	for	
limited	periods	of	time,	but	the	operating	periods,	plasma	performance	and	output	power	
levels	needed	for	energy	delivery	remain	to	be	demonstrated.	To	support	an	essential	step	
towards	fusion	energy,	the	international	ITER	project	will	demonstrate	an	industrial-scale	
500	MW	long-duration	burning	plasma.	The	ITER	facility	is	
under	construction	in	southern	France,	with	tokamak	assembly	now	underway.	
Components	are	arriving	regularly	from	all	the	ITER	partners:	China,	European	Union,	
India,	Japan,	Korea,	Russia	and	the	United	States.	
As	an	ITER	partner,	the	United	States	is	providing	12	hardware	systems	that	are	essential	
for	meeting	the	fusion	science	and	technology	goals	of	ITER.	These	include	
superconducting	magnets,	microwave	and	radio	frequency	based	plasma	heating	systems,	
and	high	temperature	plasma	measurement	systems	that	span	the	electromagnetic	
spectrum.	



	

The ITER with a view of the plasma 
inside the Tokamak 



Climatic and Humanitarian Impacts of Nuclear War 

Even a Pakistan-India nuclear war could produce a global catastrophe 

Professor Alan Robock, Rutgers University 

Tue, 05/18/2021 - 12:00  
Click to enter Zoom (Meeting ID: 820 0284 
4039 Passcode: 966233) 

 

     A nuclear war between any two nations, 
such as India and Pakistan, with each country 
using 50 Hiroshima-sized atom bombs as 
airbursts on urban areas, could inject 5 Tg of 
soot from the resulting fires into the 
stratosphere, so much smoke that the resulting 
climate change would be unprecedented in 
recorded human history.  Our climate model 
simulations find that the smoke would absorb 
sunlight, making it dark, cold, and dry at 
Earth’s surface and produce global-scale 
ozone depletion, with enhanced ultraviolet 
radiation reaching the surface.  The changes 
in temperature, precipitation, and sunlight 
from the climate model simulations, applied 
to crop models show that these perturbations 
would reduce global agricultural production 
of the major food crops for a decade. Since 
India and Pakistan now have more nuclear 
weapons with larger yields, and their cities 
are larger, even a war between them could 
produce emissions of 27 or even 47 Tg of 
soot. 

      My current research project, being 
conducted jointly with scientists from the 
University of Colorado, Columbia University, 
and the National Center for Atmospheric 
Research, is examining in detail, with city 
firestorm and global climate models, various 
possible scenarios of nuclear war and their 
impacts on agriculture and the world food 
supply.  Using six crop models we have 
simulated the global impacts on the major 
cereals for the 5 Tg case.  The impact of the 
nuclear war simulated here, using much less 
than 1% of the global nuclear arsenal, could 
sentence a billion people now living marginal 
existences to starvation.  By year 5, maize 
and wheat availability would decrease by 
13% globally and by more than 20% in 71 
countries with a cumulative population of 1.3 
billion people.  In view of increasing 
instability in South Asia, this study shows that 
a regional conflict using <1% of the 
worldwide nuclear arsenal could have adverse 
consequences for global food security 
unmatched in modern history. The greatest 
nuclear threat still comes from the United 
States and Russia.  Even the reduced arsenals 
that remain in 2021 due to the New START 
Treaty threaten the world with nuclear 
winter.  The world as we know it could end 
any day as a result of an accidental nuclear 
war between the United States and Russia.  
With temperatures plunging below freezing, 
crops would die and massive starvation could 
kill most of humanity. 

      As a result of international negotiations 
pushed by civil society led by the 
International Campaign to Abolish Nuclear 
Weapons (ICAN), and referencing our work, 

https://us02web.zoom.us/j/82002844039?pwd=MGdkK1hoM05HZzRUak52ellaQjVGQT09
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the United Nations passed the Treaty on the 
Prohibition of Nuclear Weapons (TPNW) on 
July 7, 2017.  On December 10, 2017, ICAN 
accepted the Nobel Peace Prize “for its work 
to draw attention to the catastrophic 
humanitarian consequences of any use of 
nuclear weapons and for its ground-breaking 
efforts to achieve a treaty-based prohibition 
of such weapons.”  The TPNW came into 
force on January 22, 2021, after 50 nations 
had ratified it.  Will humanity now pressure 
the United States and the other eight nuclear 
nations to sign this treaty? 

Professor Alan Robock 
Department of Environmental Sciences 

Rutgers University 
New Brunswick, NJ, USA 

E-mail:  robock@envsci.rutgers.edu 

Dr. Alan Robock is a Distinguished Professor 
of climate science in the Department of 
Environmental Sciences at Rutgers 
University. He graduated from the University 
of Wisconsin, Madison, in 1970 with a B.A. 
in Meteorology, and from the Massachusetts 
Institute of Technology with an S.M. in 1974 
and Ph.D. in 1977, both in Meteorology. 
Before graduate school, he served as a Peace 
Corps Volunteer in the Philippines. He was a 

professor at the University of Maryland, 
1977-1997, and the State Climatologist of 
Maryland, 1991-1997, before coming to 
Rutgers in 1998. Prof. Robock has published 
more than 400 articles on his research in the 
area of climate change, including more than 
260 peer-reviewed papers. His areas of 
expertise include climate intervention (also 
called geoengineering), climatic effects of 
nuclear war, and effects of volcanic eruptions 
on climate.  

He serves as Associate Editor of 
Reviews of Geophysics, the most highly-cited 
journal in the Earth Sciences. His honors 
include being a Fellow of the American 
Geophysical Union, the American 
Meteorological Society (AMS), and the 
American Association for the Advancement 
of Science, and a recipient of the AMS Jule 
Charney Award. Prof. Robock was a Lead 
Author of the most recent Fifth Assessment 
Report of the Intergovernmental Panel on 
Climate Change (awarded the Nobel Peace 
Prize in 2007). In 2017 the International 
Campaign to Abolish Nuclear Weapons was 
awarded the Nobel Peace Prize for “for its 
work to draw attention to the catastrophic 
humanitarian consequences of any use of 
nuclear weapons and for its groundbreaking 
efforts to achieve a treaty-based prohibition 
of such weapons” based partly on the work of 
Prof. Robock. 



Losses and Gains in the Times of the Plague                                            
David Fields 

(President’s Perspective for May, 2021)                        

Losing friends is difficult – I’m still missing Fred Sloop.  And I’m thinking about 
losing friends to the plague.  It’s a time to remember their contributions.  One 
respected television personality died Jan. 23 from our modern plague, Covid-19.  
Larry King was considered a very fair, intelligent, and honest interviewer and host. 

In these past 4 years, we’ve needed more honesty in the media than we found there.  
Lying seemed to have become acceptable.  There is no truth and no shame -- too bad 
for our cultue. So Larry King’s interactions were an honest and important 
contribution.  He liked to interview scientists – here is a summary of his approach to 
introducing guests, and science, to the audience (actually it was done in 2 parts): 
https://www.youtube.com/watch?v=cEiSqq6Ag7c&feature=youtu.be 

One of Larry King’s 
interview guests was 
Stephen Hawking.  
Stephen Hawking’s 
thoughtfulness and 
desire to communicate 
emerge very well, in 
part because he 
composes his interview 
responses ahead of the 
interview, so that they 
play in ‘real’ time.  
Here’s a link: https://
www.youtube.com/
watch?v=X8i3zq5wsqY 

If you want a perspective on that interview, you might check here: 

https://larrykinglive.blogs.cnn.com/2010/09/10/stephen-hawking-now-and-then/ 

https://www.youtube.com/watch?v=cEiSqq6Ag7c&feature=youtu.be
https://www.youtube.com/watch?v=X8i3zq5wsqY
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Plagues of the past were even more deadly, and people tried to flee the cities to 
survive.  That’s what Issac Newton did, fleeing the Cambridge plague, but he used his 
time well. 

Let’s try to remember the contributions of people who have chosen honesty and 
shared their insights with their community.  Fred Sloop, Larry King, Stephen 
Hawking, and Isaac Newton also come to mind.  They were all contributors. 



The Overlap of  Physics and Poetry: An Introduction by John Mannone

	
Black holes may be our best option for exploring quantum gravitational effects, as the space 
very close to the central singularity is where those effects are expected to be most important. 
However, below a certain distance scale, we are unable to accurately describe the Universe, even in 
theory. The existence of  a smallest distance scale at which the laws of  physics presently makes 
sense is a puzzle yet-to-be-solved for physicists. NASA/AMES RESEARCH CENTER/C. 
HENZE [From the article “What Is The Smallest Possible Distance In The Universe?” by Ethan 
Siegel] 

Because physics is arguably the most fundamental of  all sciences, it always asks the big questions, 
even the ones it can’t answer (especially as it skirts into metaphysics). In a parallel way, poetry 
attempts to express the inexpressible. 

It is interesting to note that physics can not only inform a piece of  poetry, but also give it a plethora 
of  fresh metaphors. The analytical nature of  physics (or any science in general) also helps the poet 
in the revision process where the logical mind becomes important in the shaping of  the creative 
work. But is there something that poetry can offer to physics (aside the entertainment attempts with 
a silly, but fun, limerick)? The answer might surprise you that it is yes. More and more science-in-the-
news articles use metaphorical language to help the educated public better appreciate the scientific 
language. But also, by the very nature of  meeting the challenge to be fresh and to express the 
inexpressible, the poet regularly “thinks outside the box.” It is this that is even more valuable to any 



scientist, whether theoretical or experimental. Even for scientists like me who aren’t actively engaged 
in research any longer. 

For example, I learned by observing Edgar Allan Poe, a notable poet, that one can document ideas 
in a poem. After attending a series of  astronomy lectures, he attempted to solve Olbers’ Paradox 
(first proposed by Kepler), which posited that if  the universe was infinite (as it was believed to be in 
the mid 19th century), then why wasn’t the night sky blazing with light? Poe’s answer was only 
partially correct when he stated that the light hasn’t reached us yet (light from the Big Bang did reach 
us, but the wavelengths were stretched into the “invisible” microwave region). He wrote about this 
in his essay-poem called Eureka. 

Speculative writing doesn’t belong in a scientific journal, but it can certainly show up in science 
fiction novels or even published poems. Here is an example, which might make a good topic for 
discussion, and if  I’m luckily right, could be a way to formally document the idea. Please enjoy this 
didactic prose poem or lyrical scientific essay. 

Unification 
 Inspired by the Space-Time Theorem (Roger Penrose and Stephen Hawking, 1967) 

Gravity has been the force of  attraction between two bodies, just as Newton taught us, but now 
Einstein’s General Relativity shows it’s really a topological effect—mass distorting the space-time 
continuum of  the cosmos, that membrane on which we exist. Minkowski had already shown that 
time is merely imaginary, an imaginary coordinate of  space when taken together as a product with 
the speed of  light [ict], which renders time a relative to regular space, the place we move in. The 
arbiter making this possible is the constancy of  the speed of  light in any direction and anytime and 
anywhere. That’s the same judge that permits mass and energy to be inter-convertible. Einstein 
showed that too [E = mc2]. But there’s a mismatch between the worlds encircling the sun and those 
of  wave-like particles enshrouding the nuclei of  matter—Gravity and Quantum Mechanics must 
come together to resolve the “inevitable” singularity that Penrose and Hawking say is at the heart of  
a black hole. Space-time is so warped there that matter falling into the mouth of  a black hole gets 
pulled apart like taffy; even light cannot escape the darkness. That singularity, at the bottom where 
its throat is pinched tight, might be where the black hole swallowed itself—space and time and 
matter and energy all rolled-up into one tiny hyper-dimensional morsel, a sphere the size of  Planck’s 
length [√(hG/2πc3)]. But it’s really a pearl in a cosmological oyster from which all the universe has 
been served with a single big bang breath, as if  spoken into existence with no strings attached. 

______________________________ 
Planck length is about 1.616 ×10-35 m 

John C. Mannone has speculative poems in Space & Time Magazine, Elixir, Nebo, North Dakota 
Quarterly, New England Journal of  Medicine, and others. He won the Dwarf  Stars Award (2020) and the 
HWA Scholarship (2017). A retired physics professor, he edits poetry for Abyss & Apex and others. 



ORION telescope dona0on by Don Spong 

In late March Michael Smith generously donated his father’s telescope to our club. You may 
recall that Michael gave a presenta<on to our club in 2019 on work going on at Oak Ridge 
Na<onal Laboratory which supports the US space program. This is a 10” Meade Schmidt-
Cassegrain that probably was manufactured in the late 1980’s. It was in good shape, except for 
some accumulated dust and cobwebs. I took the corrector plate off and cleaned it off as well as 
the inside of the tube. Both primary and secondary mirrors appear to be in good shape. I also 
took apart and cleaned the diagonal and one of the 2” eyepieces. The telescope comes with a 
nice selec<on of accessories and lenses.  The mount is alt-azimuth, but includes a wedge for 
polar tracking. The polar drive seems to be working. It’s on a tripod with a wheeled base for 
easy posi<oning. These are some pictures of the scope and the first astro-image of the moon 
that I took with it. We’re hoping ORION can use this scope for guests in the future when the 
<me comes that we can either do more outreach ac<vi<es or begin our regular mee<ngs at 
Tamke-Allen.   



Spring Galaxy Images by Don Spong 

The spring is a good <me to image galaxies since there are many of them high in the sky at 
convenient evening viewing hours. Here are 4 that I’ve imaged recently (a) NGC 4565 - the 
Needle galaxy, (b) NGC 3628, (c) M66, and (d) M94. The Needle galaxy is one of the classic edge-
on spiral galaxies about 30 to 50 million light years away in the constella<on Coma Berenices. 
NGC 3628 is about 35 million light years away in the constella<on of Leo and is known as the 
Hamburger galaxy or Sarah’s galaxy. It forms the Leo triplet along with M65 and M66. M66 is 
near NGC 3628 and is classified as an intermediate spiral galaxy.  It is also in the Atlas of Peculiar 
Galaxies due to its unusual spiral arm and dust lane structures – these are due to past 
gravita<onal interac<ons with NGC 3628. M94, also known as the Cat’s Eye galaxy, has been of 
interest due to the fact that unlike many galaxies,  it’s luminance distribu<on and rota<onal 
velocity curve do not imply the need for dark ma`er or MOND (modifica<on of Newtonian 
dynamics) effects. These were taken with a Celestron 8” Edge HD with a 0.7 focal length reducer 
and ZWO MC 183 camera; processing and stacking were done with PixInsight. 

(a)                                                                             (b) 

(d) (c) 



"A tale of Two Galaxies” by Shawn Harrison

Johann Bode, a half blind german astronomer in the mid to late 1700's
found these. For over 100 years people knew one of these galaxies as
"Bode's Nebula", but in fact, they were both discovered by him  in
1774; he described M82 as a "nebulous patch" about 3⁄4 degree away
from the other, "very pale and of elongated shape". He had no idea
what these little dim fuzzy objects were, mere anomalies of slight
increase in brightness among the blackness of the void, curiosites
which gave up no secrets. Today we know many of their secrets,
including the fact that they are not only bound to each other
gravitationally, but that the structure and condition of each of these
galaxies was profoundly influenced by the other. Fun Fact, M82 is
currently averaging one supernova every ten years, at that rate there
have been well over one million supernovae in M82 since the light from
the galaxy reached my camera. What a difference that would make if you
could see what it looks like now!

Technical Details:



Scope: Explore Scientific Essentials 102mm Triplet
Camera: QHY9 Mono
Filters: Optolong 1.25" LRGB
Mount: EQ6
Guiding: PHD2 with Off- Axis Guider and ASI 120MC guide camera
Imaging Software: SGP pro
Lum - 35x15 minutes each
RGB - 15x5 minutes each
Processed in Pixinsight and Photoshop CS2
Captured March 3rd through 6th 2021 from backyard in West Knoxville



From the Editors: 
 Bear with us—Greek Myth Style  

Jessica Short- Long and Stacy Long 
In continuation of our series on the myths 
behind the constellations, this month’s 
installment features Ursa Major and Urse 
Minor.  Bear with us if this topic seems 
quite polarizing.  By now, one of us 
(Jessica) has listened to every Percy 
Jackson audiobook offered by the 
Tennessee virtual library. So, we have 
lots of inspiration for articles. Anyway, 
back to the bears. 

Zeus was quite a ladies’ man.  One of his 
targeted conquests was Callisto, a 
maiden hunting in the forest.  There was 
a problem, though.  Zeus was married to 
Hera, who frequently became violently 
jealous of her husband’s affections and 
had a nasty habit of taking out her 
feelings on Zeus’s lovers and their 
children.  After Hera realized that Callisto 
suddenly had a kid with no other potential 
fathers, Hera started giving her husband 
the side-eye again. Realizing that Zeus 
was the likely father, Hera changed 
Callisto into a bear as a punishment for 
being too beautiful.  (Come on, Hera, 
you’re a goddess.  You can afford to 
enhance your own appearance.)  

 Callisto’s son, Arcas, grew up and 
became a hunter.  You see where this is 
going, right? One day, Callisto saw her 
son and ran up to him, but forgetting that 
she appeared as a nice bear trophy for 
her hunter-son.  Arcas thought he was 
being attacked because that’s what 
normal people think when a bear is 
running toward them. Arcas aimed his 
bow and fired, but, in a true Deux Ex 

Machine 
moment, Zeus 
stopped the 
arrow.  For good 
measure, Zeus 
transformed 
Arcas into a bear 
as well in order to 
prevent any 
further problems.  Then, Father-of-the-
Year Zeus flung both his former lover and 
his son into the sky by their tails.  In the 
process, their tails stretched. Still 
vengeful, Hera punishes the bears by 
telling the sea gods not to let them drink 
out of their streams or wade in their 
waters in their journey around the pole 
star.  This explains why, in ancient 
Greece, Ursa Major (Callisto) and Minor 
(Arcas) never set.  In our temperate 
northern region, Ursa Major does set 
regularly. 

Mythology aside, Ursa Major and Ursa 
Minor are useful navigation aids. The 
North Star, Polaris, is the final star in 
Ursa Minor’s tail (the handle of the Little 
Dipper). Furthermore, an imaginary line 
can be traced through the two outermost  
“pointing stars” on the “bowl” end of the 
Big Dipper/Ursa Major. This line will point 
toward Polaris. So, you can find North 
using either constellation. 



Rob Scott - Astro Geek


