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President John Goss opened the virtual pre-
meeting chat session at 7:00 pm. This part of the 
evening has been dubbed the virtual “café”  and 
members and guests quickly began signing on to the 
May meeting of RVAS. John, along with Treasurer 
and Membership Chairperson Frank Baratta, took 
the opportunity, as people signed in, to welcome all, 
especially new members, point out those signing on 
from outside the Roanoke area, and recognize any-
one we haven’t seen in a while.  

We learned a bit about our newest student mem-
ber, Spenser Eason, In this informal segment, he 
was able to interact with Nancy Vogelaar, who 
works at VT as does husband Bruce, a VT professor 
in the physics department. Never wanting to miss a 
good opportunity, Frank proposed that Bruce    

Vogelaar consider being a guest speaker at a fu-
ture RVAS meeting.  

As we see each month, in this pre-meeting half-
hour there is no agenda and no topic is off-limits.  
Tonight, Eric Walter kicked things off by asking 
who in the Executive Committee (EC) is charged 
with developing the programs each month. This was 
a great question and President Goss explained that 
this responsibly rests with the Vice President who 
is supported by all of the EC members, as well as 
the general membership.  During his tenure, which 
ends in June, VP Todd Atkins has done an out-
standing job of bringing an interesting variety of 
programs, topics, and guest speakers to the RVAS 
meetings. Thanks, Todd. 

(Meeting Continued on page 2) 
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The Roanoke Valley Astronomical Society is a membership organization of amateur astronomers dedicated to the pursuit of observational 
and photographic astronomical activities. Meetings are held at 7:30 p.m. on the third Monday of each month. See calendar on last page 
of newsletter for location. Meetings are open to the public. Observing sessions are held one or two weekends a month at a dark-sky site. 
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Roger Pommerenke had a question about the Roa-
noke City Parks & Recreation observing sessions 
that are now held quarterly in the middle month of 
the quarter.  The May event (April/May/June) was 
canceled due to the Covid restrictions. The next 
session is tentatively expected in August. 

Then it got interesting.  Dave Thomas generously 
offered a CLS-type light pollution filter for a 2-
inch eyepiece as a door prize for those attending 
tonight’s meeting. Question: How many amateur 
astronomers does it take to devise a way to select 
a prize winner? Answer: all of them.  The rest of 
the “Café” session was filled with various sugges-
tions on how to accomplish selecting a winner by 
random drawing. In the end, having no workable 
method, the door prize and selection of a winner 
was deferred until the June meeting. This will allow 
ample time to devise a proper process. 

President Goss then asked Ed Dixon and Bert 
Herald to highlight their recent work in astropho-

tography.  Ed described his beautiful photograph of 
M101, the Pinwheel galaxy. 

Bert chose to showcase his photograph of the “Big 
Lick” Galaxy Group which includes several galaxies 
in the northern hemisphere and is found in Canes 
Venatici.  

John asked that any members wanting to showcase 
some of their astrophotography work send their 
images to him and they will become part of a future 
RVAS meeting. 

At 7:30 pm the official meeting began with an offi-
cial introduction by Frank Baratta of new members 
Spenser Eason and Bill Neyman as well as guests 
John Vest, Rich Scott, and our speaker, Chuck 

(Meeting Continued from page 1) 
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Allen.  Frank noted that RVAS now has 83         
registered members. Tonight there were 41 mem-
bers and guests in attendance. 

President Goss offered his thanks to the members 
of the Executive Committee for their service and 
in this way let the assembled membership know 
who, in the club, represents the leadership. This, of 
course, includes our dedicated newsletter editor 
and webmaster, Dave Thomas, who does so much 
each month to maintain the club’s communication 
flowing smoothly. 

John also mentioned that with Covid restrictions 
beginning to ease, the EC has been discussing the 
future in terms of meeting in person, a Zoom com-
ponent, and our hopes for a fall picnic in October. 

It was now time for our feature program and VP 
Todd Atkins provided the introduction of Chuck 
Allen. 

Chuck is currently Vice-President, and also a past-
President, of the Astronomical League. He founded 
the League’s 30-year-old National Young Astrono-
mer Award in 1991, received the G. R. Wright 
Award for service in 1998, and holds the League’s 
Master Outreach Award with more than 500 public 
programs to his credit. He is a League Master Ob-
server with 38 programs completed, three of which 
he coordinates. 

Chuck is Program Director for the Evansville Astro-
nomical Society and past President of the Louisville 
Astronomical Society. From 1995 to 2002, he 
served as Judge, and once as Lead Judge in earth 

and space science for the Intel International Sci-
ence and Engineering Fair. 

Chuck graduated from Duke University in 1970, 
served as a U.S. Air Force officer from 1970 to 
1974, and graduated from the University of Ken-
tucky College of Law in 1977. He was a partner with 
Kentucky’s largest law firm, Frost, Brown Todd LLC, 
where he practiced for 27 years.  

Our speaker began with some background infor-
mation about the Astronomical League, noting that 
it was chartered on November 15, 1946, and ex-
plained the plans for the virtual ALCON 2021 con-
vention.  Though virtual, it will be a “stellar” event 
with well-known speakers, including our own John 
Goss who will host the library telescope giveaway 
program. Chuck also mentioned that there will be 
awards presentations and door prizes.   Registra-
tion is required so members were asked to take a 
look at what the program offers by going to 
https://www.alconvirtual.org.    

Chuck then moved into the presentation of to-
night’s topic, “Horizons” beginning by defining three 
categories that he would be addressing tonight. 
Physical – those imposed by planetary boundaries; 
Optical – those imposed by the limits of eye/brain 
coordination; and Cosmic – those limited by the 
speed of light in an expanding universe.  

Chuck, an experienced speaker on this topic, ex-
plained things in very visual and easy-to-understand 
terms. He began with the physical horizon where he 
focused on just that – the horizon that we look at 
every day.  Looking off into the distance, where our 
line of sight intersects the earth’s radius at a 90 
deg angle, is our visual limit, the horizon. He provid-
ed some examples where the observer’s eyes were 
at sea level, at the top, of a building, and at the top 
of a mountain to compare where the horizon would 
lie for that observer.  The horizon for a 6-foot tall 
person standing on the beach is 3.1 miles away while 
for someone atop Mount Everest, it would be 264 
miles.  

He continued with some examples of where the cur-
vature of the earth would be most visible such as 
the Bonneville Salt Flats in Utah and the power line 
towers that seem to disappear as they cross Lake 
Ponchartrain in Louisiana. 

Chuck’s second horizon to discuss was the limits of 
the eye and brain as they work together to process 
visual observations. Here he explained that what we 

(Meeting Continued from page 2) 
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Chuck Allen begins his presentation – Zoom photo 
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see is limited by the number of photons that reach 
the eye.  

To set the baseline, he noted that a 100 watt light 
bulb emits 300 quintillion photons/second, and is 
easily seen. But what about distant objects that 
aren’t so bright, emitting far fewer photons/
second? An experiment conducted at Texas A&M 
University with a candle positioned 1.6 miles from 
an observer determined that the candlelight was 
detectable.  This candle was emitting 2700 pho-
tons/sec which is about as bright as a +6.0 magni-
tude star. In this experiment, the visibility is lim-
ited by the earth’s atmosphere but if all extrane-
ous light is eliminated, an observer can see a +8.5 
magnitude star with the naked eye, which is emit-
ting about 270 photons/sec to a typical eye.  

Taking it one more step, Chuck showed personal 
observational records he kept from August 2019 
when he recorded seeing NGC498 with the naked 
eye, a +16 magnitude galaxy 260 million light-years 
from earth delivering 18 photons/second. Amazing.   

He went on to describe some additional experi-
ments that have been conducted demonstrating the 
visibility of a single photon to some test observers. 
He noted, however, that another analysis predicts 
10 photons/sec to be the limit of visibility.   

He finished this section by citing several stars, gal-
axies, supernova, and gamma-ray bursts observed 
with the naked eye and located billions of light-
years away. Of course, with the use of binoculars 
and telescopes, observers can see objects located 
even farther away. With the Hubble telescope, one 
can see objects whose light is reaching us from the 
early formation of the universe.  

Finally, our speaker began to address his third, and 
most complicated point – cosmic horizons. Here the 
speed of light in an expanding universe becomes the 
limiting factor. To start he offered four principles 
to consider.  First, the universe is expanding such 
that for every 1 million light-years between two 
points, they are separating at 48,000 mph unless 
bound by gravity which would result in them pulling 
closer. Second, in an expanding universe, far-
distant objects, separated by distances in billions 
of light-years are moving apart at the speed of 
light. But a limit is encountered. If objects are sep-
arated by 14.4 billion light-years, then they are 
moving apart at the speed of light and are consid-
ered at the Hubble limit. Interestingly, objects 
with greater separation are theoretically moving 
apart faster than the speed of light. Third, the 
expansion of the universe is accelerating. Fourth, 
the expansion and the speed of light make distanc-
es harder to understand. Why? Our speaker asked 
us to consider an object such as galaxy GNz-11 in 
Ursa Major.  

Using GNz-11, Chuck explained that there are 3 
distances to consider in an expanding universe: 

- GNz-11 and earth were 1 billion light-years 
apart when the photons that made this picture 
left the galaxy on their way to earth.  

- Due to universe expansion, it took 13.4 billion 
light-years for the light to strike our pupils.  

- Due to continuing expansion, GNz-11 and earth 
are now 32 billion light-years apart.   

(Meeting Continued from page 3) 
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Horizon comparison at varying heights – Zoom photo 

Lake Ponchartrain power lines - ZME Science.com 



 

 

Chuck then offered some even further horizons to 
consider. These were:  

- Cosmic event horizon (16 billion light-years) 
where objects are moving away from us at the 
speed of light and their light will never be seen 
by us 

- Cosmic Particle Horizon (46 billion light-years) 
is the edge of the observable universe and the 
location of the furthest thing we could see.  If 
a galaxy had formed at the beginning of the 
universe 13.8 billion years ago, then due to ex-
pansion, today it would be 46 billion light-years 
from us.  

- Future visibility horizon (62 billion light-years) 
where an object located exactly at the cosmic 
event horizon would be when we saw its light 

- What lies beyond 62 billion light-years where 
the shape of the universe (positive curvature, 
negative curvature, or flat) influences observa-
tion ability and cosmology thinking. 

With his formal presentation completed, Chuck 
then fielded a wide range of questions and compli-
mentary feedback on his work from Roger Pom-
merenke, Bruce Vogelaar, John Goss, Ray Brad-
ley, Frank Baratta, Bert Herald, John Spruhan, 
and Carson Day.  

The next agenda item was observing reports and 
Past President Michael Martin stepped up to de-
scribe his work on May 7 and May 8. Michael had 
the opportunity to observe and photograph a string 
of SpaceX Starlink satellites moving across the sky 
around 9:30 pm.  

His students counted 173 going in the direction 
shown in Michael’s picture and he noted there was 
also a less numerous string of satellites traveling 
horizontally across the sky as well. David Thaler 
and Bert Herald also commented they had seen 
the satellites. This observation provided an oppor-
tunity for some continued discussion among our 
members. 

Also doing some late night work on May 7, Dave 
Thomas told of his observation of what appeared to 
be a bright, red star near the constellation Leo. It 
stayed briefly and disappeared. Dave has asked if 
anyone else saw this shown as an “X” in Dave’s pho-
to? 

(Meeting Continued from page 4) 

(Meeting Continued on page 6) 

GN-z11 is currently the oldest and most distant known 
galaxy in the observable universe. - Wikipedia Michael Martin image of Starlink satellites – Zoom pho-

to 

Dave Thomas’ photograph of Leo showing  the approxi-
mate location of the unknown object – Zoom photo 
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RVAS EXECUTIVE COMMITTEE MEETING 
The RVAS Executive Committee met at 7:00 pm on May 10, 2021, via Zoom, and was attended by Todd At-
kins,  Frank Baratta,  Dan Chrisman, John Goss, Mike Hutkin, and Michael Martin.  

President Goss welcomed the attendees, thanked all for participating, and presented the meeting agenda. 
This included: 

Astronomical League: Along with other clubs, RVAS has received a request to donate a piece of equipment 
owned by the club that would become a door prize presented at the 2021 ALCON (virtual) convention. The EC 
discussed the pros and cons of a donation and will collect further EC member input before making a participa-
tion decision.  

RVAS Owned Equipment: The EC discussed the equipment, technology, and library inventory owned by the 
club and stored by various members. The list will be reviewed and by the end of the fiscal year (June 30) 
categorized into – retain for loan to members, auction off to membership, use as club door prizes, donate to 
an appropriate facility, or discard.   

Return to in-person meeting:  With the relaxation of Covid restrictions, the EC is recommending that we 
target a club picnic in October 2021 and resume in-person meeting in November 2021. The Belk observatory 
is the preferred picnic location and will be contacted to schedule the event. Other venues were discussed 
should the Belk observatory not be available. The role of Zoom as a tool for future RVAS functions is also 
being evaluated.  

Programs:  The EC discussed the programs planned for June, July, and August and is coordinating with the 
planned speakers for each month.  Also addressed was a potential June observing activity focusing on the 
moon. 

Youth Membership:  The EC believes strongly in youth participation and discussed options for reaching out 
to potential youth members. An RVAS  member has donated $50 to provide for 10 free individual student 
memberships and a publicizing process was evaluated.  

RVAS Elections:  The Nominating Committee’s proposed slate of officers has been presented to the mem-
bership.  In the absence of any self-nominations by the published May 18th deadline, voting will take place at 
the June meeting.  Otherwise, a ballot will be issued for electing those officers where competition exists.   

President Goss offered his thanks and appreciation for everyone’s support and the meeting was adjourned at 
8:30 

Frank Baratta was then called upon for our 
“What’s Up?” sky review for June 2021, highlight-
ing the near and deep sky.  

For a summary of Frank’s program, see this issue’s 
“What’s Up? Highlights,” and the entire PowerPoint 
by clicking here. 

Finally, Vice President Todd Atkins reminded all 
that new officers would be elected at the June 
meeting and the presentation topic would be 
“Summer Solstice” by John Goss. In July, the 
speaker would be Skip Bird “the science nerd” who 
has a reputation for unique, fun, and interesting 
scientific discussions. Great programs continue at 
RVAS. 

President Goss then thanked all that participated 
tonight.  The meeting was adjourned at 9:04 PM. 

(Meeting Continued from page 5) 

Frank Baratta begins his “What’s Up?” presentation – 
Zoom photo 
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Welcome Mat 
 

The Society bids a warm and cordial welcome to Bill Neyman, who joined last month with a Senior Individual 
membership.  Travel lover, Apple devotee and former tournament bridge player, he’s been a Roanoker—Cave 
Springer, actually—since September 2019.  A tournament here decades ago provided his first exposure to 
our Valley.  He fell in love with it—its mountain-walled beauty and the friendliness of its people.  When the 
time came to leave metro DC, his digs since his teens, Roanoke was the destination.  And why not?  For years 
he’d worked remotely for Mac Business Solutions and could just as well continue doing so from here.  And 
when he wanted, the mountains’ beauty and dark skies were within easy reach.  His Dad, a Navy officer, had 
instilled a love of the stars when he was a boy, had nurtured that love with a beginner ’s scope.  Fondly re-
membered childhood summers at their get-away home at Bob’s Lake, Canada, with its starry sky mirrored in 
the still water, had regaled his eyes.  Now settled in his new home, Bill searched online for something to re-
open his enjoyment of the night sky—and found the RVAS!  Among his hopes is that membership in the club 
will help him master using in the field the Orion Starblast II equatorial reflector he purchased last year.  
And then?  He’s eager to blend stargazing with another of his long-time interests: photography! 
 
Bill, we’re glad you found us and have become a member.  Thanks for doing so.  And thanks for letting us know 
how much you enjoyed our May meeting.  You’ll find your fellow members happy to share their knowledge and 
experience to help with your scope and developing your astrophotography skills.   

RVAS Member Anniversaries 
 

Congratulations to the following members who reach the indicated number of consecutive years with the 
RVAS since joining or re-joining during the month of May: 
 

Melanie Minnix (1994) – 27 years 
Clark Thomas (2002) – 19 years* 

Michael and Lauren Martin (2016) – 5 years 
Rick Parker (2017) – 4 years 
Todd Atkins (2018) – 3 years 

Al and Beth Durham (2018) – 3 years** 
John, Maria and John Robert, Jr. Sheffey (2018) – 3 years 

Tom Wise (2019) – 2 years 
 

* Clark was a youth member in the late 1950s of the Amateur Astronomers of Roanoke, an ancestor club of the current RVAS! 
** Al and Beth were also RVAS members from Nov. 1995 to June 2009.  

 

Thanks to all for being RVAS members! 

  

RVAS Elections Update 
  
The May 18th deadline passed without any members submitting their names to run for RVAS offices.  
Therefore, the following slate of candidates proposed by the Nominating Committee is unopposed. 
  

President – John Goss (current President) 
Vice President – Mike Hutkin (current Secretary) 

Secretary – Carolyn Chrisman 
Treasurer – Frank Baratta (current Treasurer) 

Executive Committee Member at Large – Nancy Vogelaar 
  
At the RVAS June 21st Zoom meeting the above candidates will be placed before the members in attend-
ance for acceptance by acclamation (voice vote). 
  



 

 

Wanted 
Astro photos for publication on the RVAS  web page, or in the RVAS Newsletter. Send  
the photos to editor@rvasclub.org. Observing  reports and articles are also welcome. 
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Welcome Mat 

 
The Society bids a warm and cordial welcome to Spenser Eason, of Troutville, who joined with a Student 
membership last month.  Originally from Greenville, NC, his family moved to our area in 2011.  A Lord Bo-
tetourt High School graduate, Spenser’s just completed an Associate’s Degree at VWCC and this fall will be a 
junior at Virginia Tech, studying Aerospace and Ocean Engineering.  Spenser ’s family often traveled when he 
was younger.  He especially enjoyed flying, which initially sparked a desire to be a pilot and now fuels his pas-
sion to be an aerospace engineer.  It’s a field with elements in common with astronomy, he says.  Spenser’s 
always been drawn by the night sky’s grandeur and beauty, and particularly by black holes.  Observing just by 
naked eye on a recent visit to Spruce Knob, WV, he was amazed by a sky with little light pollution; he hopes 
to return with a telescope.  He has one, a 4.5-inch Meade reflector, but the hand controller appears to have 
stopped working.  Spenser heard about the RVAS from his high school government teacher, our Immediate 
Past President, Michael Martin.  He and three friends attended some pre-COVID RVAS meetings.  Now a 
member, Spenser hopes to expand his understanding of our vast Cosmos and his ability to view its wonders.  
When not thinking about space or Virginia Tech, Spenser enjoys being with family and friends, and volunteer-
ing at such places as the fire department and his nearby voting office. 
 
We’re glad to have you with us, Spenser!  Thanks for joining.  We were happy to welcome you to past meet-
ings as our guest and even more so to welcome as a member at our May meeting.  And we’re eager to get out 
under the stars with you when in-person activities resume in the, hopefully, near future. 

 
 

 

 
 

 

 

Renew Your Membership—and Save! 
 

Thanks to all the members who have already sent in their renewals!  If you haven't renewed yet, don't miss 
out on the "Early Bird" savings.  But to get the savings, your renewal must be received or postmarked by 
June 30th.  Regular rates apply to renewals received or postmarked after June 30th.  The "Early Bird" and 
regular rates are: 

 

Family -- $22.00 Early Bird rate ($25.00 regular rate) 
Senior Family (65 or older) -- $19.00 Early Bird rate ($22.00 regular rate) 

Individual -- $17.00 Early Bird rate ($20.00 regular rate) 
Senior Individual (65 or older) -- $15.00 Early Bird rate ($18.00 regular rate) 

 

FREE STUDENT MEMBERSHIP OFFER:  The regular RVAS Student membership rate has been reduced to 
$5.00.  (The "Early Bird" discount does not apply.)  But thanks to a donation from a member, the RVAS is 
offering FREE introductory one-year memberships to new Student members.  Click here for details! 

 

A roster showing members’ current membership types was included with the renewal notices emailed to 
members on April 27th and May 11th. Make your check or money order to “RVAS” and mail it to               
Frank Baratta, RVAS Treasurer, 2607 Oregon Ave. SW, Roanoke, VA 24015.  Questions?  Call 540-774-
5651, or email treasurer@rvasclub.org. 

 

 

http://www.rvasclub.org/instructions.pdf
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This article is distributed by NASA Night Sky Network  

The Night Sky Network program supports astronomy clubs across the USA dedicated to astronomy 

outreach. Visit nightsky.jpl.nasa.gov to find local clubs, events, and more! 
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Astrophotography With Your Smartphone 

David Prosper 

Have you ever wanted to take night time photos like you’ve seen online, with the Milky Way stretched 

across the sky, a blood-red Moon during a total eclipse, or a colorful nebula? Many astrophotos take 

hours of time, expensive equipment, and travel, which can intimidate beginners to astrophotography. 

However, anyone with a camera can take astrophotos; even if you have a just smartphone, you can do 

astrophotography. Seriously! 

Don’t expect Hubble-level images starting out! However, you can take surprisingly impressive shots by 

practicing several basic techniques: steadiness, locked focus, long exposure, and processing. First, 

steady your smartphone to keep your subjects sharp. This is especially important in low light conditions. 

A small tripod is ideal, but an improvised stand, like a rock or block of wood, works in a pinch. Most cam-

era apps offer timer options to delay taking a photo by a few seconds, which reduces the vibration of your 

fingers when taking a shot. Next, lock your focus. Smartphones use autofocus, which is not ideal for low-

light photos, especially if the camera readjusts focus mid-session. Tap the phone’s screen to focus on a 

distant bright star or streetlight, then check for options to fine-tune and lock it. Adjusting your camera’s 

exposure time is also essential. The longer your camera is open, the more light it gathers - essential for 

low-light astrophotography. Start by setting your exposure time to a few seconds. With those options set, 

take a test photo of your target! If your phone’s camera app doesn’t offer these options, you can down-

load apps that do. While some phones offer an “astrophotography” setting, this is still rare as of 2021. 

Finally, process your photos using an app on your phone or computer to bring out additional detail! Post-

processing is the secret of all astrophotography. 

You now have your own first astrophotos! Wondering what you can do next? Practice: take lots of photos 
using different settings, especially before deciding on any equipment upgrades. Luckily, there are many 
amazing resources for budding astrophotographers. NASA has a free eBook with extensive tips for 
smartphone astrophotography at bit.ly/smartastrophoto, and you can also join the Smartphone Astropho-
tography project at bit.ly/smartphoneastroproject. Members of astronomy clubs often offer tips or even 
lessons on astrophotography; you can find a club near you by searching the “Clubs and Events” map on 
the Night Sky Network’s website at nightsky.jpl.nasa.gov. May you have clear skies! 

https://bit.ly/smartastrophoto
https://bit.ly/smartphoneastroproject
https://nightsky.jpl.nasa.gov/
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A small tripod for a smartphone. They are relatively inexpensive – the author found this at a local dollar 

store! 

The Moon is large and bright, making it a great target for beginners. The author took both of these pho-

tos using an iPhone 6s. The crescent moon at sunset (left) was taken with a phone propped on the roof 

rack of a car; the closeup shot of lunar craters (right) was taken through the eyepiece of a friend’s   

Celestron C8 telescope. 
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What’s Up Highlights 
June 1 to 30, 2021 

 

A summary of the What’s Up? program presented at the May 17th Zoom meeting. 
The complete PowerPoint is available for viewing by clicking here. 

 

This Month: 
 

As in life, many celestial events are a matter of 

location and timing—where you are and when 

you’re there.  Cases in point are last month’s 

lunar eclipse and this month’s solar eclipse on 

the 10th.  Last month, we only saw a small 

dark bite taken out of the moon minutes 

before it set.  Whereas, Fiji islanders saw 

a totally eclipsed blood-red supermoon!.  

Of course, it could have been cloudy.  

But, hey, you’d still be in Fiji!  This month, 

our maximum eclipse is just a bite seen 3 

minutes after sunrise.  Meanwhile, along 

the path of annularity, especially north of 

Greenland, observers see the fabled “Ring 

of Fire.”  Of course, it might be cloudy.  But, 

hey, you’d be in . . .  Right, there times when 

not being in the best place at the best time has 

its compensations! 

 

 
Celestial Events: 
 

• Tues., 1st – Middle of eclipse season.  Sun at same ecliptic longitude as moon’s ascending node.  
Middle of second 2021 season is November 23rd. 

• Mon., 7th, Predawn – Peak of the Daytime Arietid meteors. ZHR 30; peak 3h; 3 days before New.  
Can produce Earthgrazers! 

• Thu., 10th – Annular solar eclipse.  Sunrise (5:59 a.m.) partial eclipse for our area. A high vantage 
with clear NNE view best.  Eye protection needed. 

•  Fri., 11th – Earliest sunrise of 2021 for Roanoke (5:58:42 a.m.). 
• Sun., 20th, 11:32 p.m. – June Solstice.  Summer begins for N. Hemisphere.  Happens at night  for 

us, but Wake Islanders see it around solar noon. 
• Wed., 23rd – Mars near center of Beehive Cluster (M44) low in the west after sunset. 
• Sun., 27th – Latest sunset of 2021 for Roanoke (8:44:21 p.m.) 

Sunset and Twilight: Moon Phases: 
  

Sunset Range: 8:35 p.m. (June 1st) to 8:44 p.m. (June 30th) 
  
  

Wed., 2nd – Last Quarter 
  

Thu., 10th – New Moon 
  

Thu., 17th – First Quarter 
  

 Thu., 24th – Full Moon 

Twilight Ends: 10:25 p.m. (June 1st) to 10:374 p.m. (June 30th) 
  
Weekend Observing Opportunities: 

  
  
  

June 7th/8th 
June 28th/29th 

Tue. June. 15h, 10:05 p.m. 

(30 min. before fully dark) 

http://rvasclub.org/page23.html


 

 

THOUGHT EXPERIMENTS – have been important 
in the history of science. Relativity started by 
comparing the experience of a traveller on a fast 
train vs. the experience of a passenger on the side 
of the track. Shroedinger’s cat was alive and dead 
at the same time. 

This is a thought experiment looking at the prob-
lem of what occurs to a galaxy moving through 4D 
space/time.  I have never seen a similar represen-
tation of the results on space/time. It considers 
whether “dark matter” could be “produced” by the 
passage of galaxy’s mass twisting the lines of 
space/time to make it appear as if greater mass 
was still there. It also explains why dark energy 
only pushes the galaxies in one direction and is be-
coming the dominant force.  

In this explanation, “dark energy” represents the 
untwisting of the distorted lines of space/time and 
the restoration of symmetry behind the direction 
of galactic motion. Because the passage of mass 
“produced” what we call dark matter, the phenome-
na of “dark energy”, the restoration of the dis-
turbed space/time can only occur behind the direc-
tion of motion and can only push on the galaxies. 

  Like most thought experiments, there is no proof 
and no math. BUT, like most thought experiments, 
it does offer possible ways to prove that it is true. 
Dark Matter and Dark Energy are currently felt to 
make up 85-90% of the universe but this explana-
tion eliminates everything but what we can see. 

Our understanding goes in steps. From a cosmic 
standpoint, realizing that all the solar system does 
not rotate around the earth was a big leap. Later, 
we understood that orbits are elliptical. Edwin 
Hubble found that all stars are not confined to our 

galaxy and that our universe is expanding. Vera Ru-
bin found that galactic rotation was smooth and 
proposed that 5-10x the mass of visible matter 
must be present in galaxies to account for this 
type of rotation. This became the origin of “Dark 
Matter”. Recent evidence has shown that the ex-
pansion of the universe is increasing, leading to the 
proposal of “Dark Energy”. Support for dark matter 
has been supported by gravitational lensing. Sup-
port for dark energy has been the acceleration of 
the separation of the galaxies. 

This is an interesting alternative explanation for 
galactic rotation and for Dark Matter and Dark 
Energy. 

The idea that 90% of the universe is unseen is 
about as hard to accept as the entire universe was 
once confined to an infinitely small dot. Both may 
be true, but could there be an alternate explana-
tion? 

What do we think we know about dark matter? 

1. It can pass through regular matter inter-
acting only gravitationally. 

2. It is found in or around galaxies or areas of 
great mass concentration. 

3. It can bend light- it can warp space/time. 

4. Nothing has been found that explains dark 
matter well. 

After the “big bang” it has been proposed that a 
time of “hyperinflation” occurred where the uni-
verse expanded faster than light. The symmetry of 

(New Continued on page 13) 
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the cosmic microwave background suggests that 
the expansion of space/time was smooth. Current 
thinking is that hyperinflation occurred before the 
formation of baryons. Space/time should be 
smooth, before the effects of gravity. If space/
time were to be represented in cubic form, it 
should be symmetrical before being disturbed by 
the presence of mass. 

Consider how gravitational effects on space/time 
have been represented. From Einstein in the early 
1900’s, space/time has been shown as a sheet of 
rubberized graph paper with a bowling ball repre-
senting a star or baseball representing a planet, 
circling and making a depression in space/time. For 
a neutron star, the pit is much steeper as the enor-
mous mass of the neutron star warps the lines of 
space/time more severely. The pit becomes deeper 
and more elongated as space/time lines are twisted 
into a tight bundle. For a black hole, the central pit 
goes to the floor, representing space time so 
curved that light cannot escape. The only thing that 
warps space/time is the massive gravity associated 
with these bodies. 

These two scenarios adequately explain a solar sys-
tem and the extreme case of a black hole but what 
about the rest of the galaxy? If shown on a plane 
of stretchy graph paper, there would be a central 
pit of a black hole and many smaller indentations 
representing the spiral arms of the galaxy. Is this 
a true representation of galactic movement 
through time space? 

 What happens to space/time when viewed dynami-
cally as a galaxy spins through 4D space/time? 

IF it is reasonable to assume that since space/time 
expanded faster than light that its distribution in 
3 dimensions could be like stretchable 3D graph 
paper? Considering “time” being added to a “Cube” 
of space, it becomes 4D space/time. If the only 
thing that can stretch space/time is gravity, could 
the natural state of the line of space/time be an 
expanding cube with even distribution? 

Is it reasonable to represent 3D motion in two 
planes? How would the picture change if the spiral 
arms of a galaxy were represented passing at great 
speed through a symmetrical cube of space/time? 
What would happen to space/time by a traveling, 
rotating 4D interaction? 

Consider a mirror pond. With no wind or motion, the 
pond is at its lowest energy state. Now, a motor 

boat crosses the pond. The bow of the boat dis-
places water as does the hull and the propeller. The 
effects of this displacement rebound for a long 
time back and forth, distributing the energy put 
into the water by the boat until a mirror pond is 
recreated. This analogy is similar for a gravitational 
disturbance of space/time. From above, it looks 
similar but the mirror pond is actually three dimen-
sional. In addition to the disturbance of the sur-
face, the energy of the boat extended to the bot-
tom of the lake which reflected wave of rocks and 
irregularities of the bottom topography. As the 
prop turned, it produced swirls and vortexes which 
dissipated over time. The waves, the swirls and the 
drag of the water on the boat represented the en-
ergy that the boat had to enter into the system to 
cross the mirror pond. The journey was eventful in 
that the disturbance of the system took a long 
time to resettle to the original low energy of the 
mirror pond. 

If gravity is the only thing that can bend space 
time, let us consider a better 3D analogy- a base-
ball through air. Schlieren photography reveals vor-
tices and swirls in the air that happen as the base-
ball travels through it. Just as the boat introduced 
disturbances and energy into the (essentially) 2D 
mirror pond, the baseball introduces energy that 
disturbs the 3D cube of air through which it trav-
els. The Schlieren view shows that the baseball 
produces vortices and knots in the air as it travels. 
The faster the ball is thrown, the more energy is 
introduced into the 3D (undisturbed) air and the 
more distortion of the medium and the larger the 
vortices and knots of twisted air become. 

Now, let us consider a 4D representation of undis-
turbed space/time. We can represent a galaxy as a 
bicycle wheel with a massive hub (the black hole) 
and streamers placed across the spokes (the spiral 
arms). The bicycle wheel is not static but is spiral-
ing at great speed through the undisturbed space/
time cube. In this case the galaxy is much less 
“aerodynamic” than a baseball. If the bicycle wheel 
represented a galaxy,  passing through an air medi-
um it would create more knots, twists and vortices 
that a baseball. 

 If the analogy of an object passing through 3D air 
is applied to 4D space/time, now, it is space/time 
that is twisted by the mass of the passing galaxy 
into vortices and knots. This is a much more reason-
able and realistic representation of a galaxy 
through space/time than the 2D stretchy graph 

(New Continued from page 12) 
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paper. Assuming that only gravity can cause disrup-
tion and distortion of space/time, is the analogy of 
an object with drag, passing through air appropri-
ate? 

A rotating bicycle wheel galaxy flying through 
space/time should create “vortices” and “knots” in 
space/ time just as the baseball did flying through 
air. A rotating wheel (galaxy) is spinning faster at 
the edge creating more and larger disturbances in 
space/time. When lines of space/time are twisted 
and contracted by the passage of moving mass, the 
disturbance could be interpreted as more mass 
(dark matter). This may explain why galaxies rotate 
at t uniform rate. The outer arms rotate faster 
and cause larger distortions of space/time.  The 
“drag” of space/time looks like more mass and 
slows the outer stars more.  Although the distor-
tion of the central black hole is massive, the com-
bined effect of the twisting of space/time by the 
spiral arms could produce enough distortion to be 
interpreted as more mass. 

As the galaxy spins forward through space/time, 
the central supermassive black hole twists space 
time into a “cable” of twisted space/time. This ca-
ble of space time would be so compact that the 
weaker “dark energy” would not be able to restore 
the symmetry of space/time over cosmic time peri-
ods. These trailing cables would be the strings be-
tween galaxy nodes on the cosmic web. Each 
should show the path of a galaxies travel. Another 
proof would be to find a perpendicular galaxy ahead 
and aligned with each string in the cosmic web. 

This idea may be able to be proven by computer 
simulation OR by observation. If the perception of 
increased mass is due to twisting of space/time by 
the passage of the galaxy is correct, the perceived 
mass should be BEHIND the direction of motion. 
We know with gravitational lensing, the effect of 
“dark matter” can bend light. If this interpretation 
of “dark matter” is correct,  a galaxy moving per-
pendicular to a distant galaxy should not bend light 
into symmetrical  arcs but should show more mass 
effectively behind the galaxy rather than in the 
direction of motion. 

When gravity bends space/time as in a black hole, 
it is assumed to be due to the presence of mass 
(gravity). IF the PASSAGE of a mass can bend 
space/time and move on, would the twists and 
whirls in space/time be interpreted as more mass 
(dark matter)? And IF the relaxation and restruc-

turing of the uniformity of space/time resulted in 
release of energy that happens BEHIND the direc-
tion of motion, could this be “dark energy”? If the 
PRESENCE of mass can bend space/time, why 
should not the PASSAGE of mass bend space/time? 

If this explanation is correct, a spiral galaxy is 
moving perpendicular to our line of sight and gravi-
tational lensing should be disproportionately asym-
metrically behind the direction of motion. This may 
support this explanation of how the distortion of 
space/time in 3D accounts for “dark matter”. As 
the galaxy spins through space/time, there would 
be overall twists to the space time BEHIND the 
direction of rotation. This disturbance in the lines 
of 4d space/time should be equivalent to the per-
ception of more mass. Because the galaxy is rotat-
ing, it may also be possible to perceive this disturb-
ance as a polarization or different pattern of light 
seen from behind the galaxy with gravitational 
lensing as opposed to the light passing in front of 
it. 

So, what is “dark energy” and why is it becoming 
stronger in relation to “dark matter”? Only gravity 
can distort space/time. Could “dark energy” be the 
resolution of the vortices and knots of space/time 
(restoration of symmetry of space/time to it’ low-
est energy state) after the passage of the galaxy?  
The cube of “even” space/time was distorted by 
the passage of a massive galaxy with massive gravi-
ty. Since the event that caused the disturbance 
was an “event” superimposed on symmetrical space/
time, is it not reasonable to think about whether, 
as in the case of a baseball passing through the air, 
that the medium would return to its pre-disturbed 
state? It this case, the disturbed medium is space/
time. Gravity acts on space/time as drag does in 
aerodynamics. In this case air is made denser by 
being twisted and compacted. Gravity deforming 
space/time and can be perceived as an increase in 
mass. 

One of the most famous and enduring equations is 
E=MC2. Could another famous equation be 

TWISTED SPACE/TIME= PERCEIVED IN-
CREASED MASS? 

 As the vortices and knots in space/time move fur-
ther apart, this would release energy- “dark ener-
gy”. If work was done by the passage of mass to 
twist space/time above its lowest energy state, 
then work should be released as the medium of 
space/time redistributes to symmetry. When we 
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see and measure the measure the work, we call it 
dark energy. 

RESTORATION OF SYMMETRY OF SPACE/
TIME=DARK ENERGY 

We don’t see it because it is a restoration of even, 
well distributed space/time cube. It is perceived as 
being less forceful because the process is much 
slower. BUT, it must happen behind the direction of 
movement of the galaxy (accelerates it). 

Why is dark energy increasing in its effect? Let’s 
assume that the cubes in space/time were smaller 
when the universe was more compact. A galaxy 
passing through dense space/time would have a 
larger effect on space/time lines that were closer 
together and the effect of unraveling and restoring 
space/time would be less effective than if the 
space/time cubes were larger. Anything that re-
stored a larger space/time “cube” would push hard-
er on space/time as the cubes expanded. This could 
explain why “dark energy” is becoming dominant. 
Dark energy decreases entropy. 
 

If, we could identify the areas where space/time is 
expanding after passage of a galaxy, a space travel-
er may be able to safely “surf’ the expansion in 
space/time without massive expenditures of energy 
to create a “worm hole”. The traveler could be in an 
area of expanding space/time that is moving faster 
than the traveler is traveling. 

If “dark energy” were randomly distributed, it 
should slow down some galaxies if it were located in 
front of the direction of motion. What we know 
about “dark energy” is that every galaxy seems to 
be accelerating. This could only happen if the 
source of the push were behind every galaxy and 
not randomly distributed.  

So, if “dark matter” is gravitational vortices and 
drag in space/time caused by the PASSAGE of the 
mass in the galaxy, then “dark energy” is the re-
bound of symmetry in space/time after the passage 
of a great mass. This meets observation well. “Dark 
energy” would always be behind the direction of 
motion. It appears that space/ time wants to be in 
its lowest energy, undisturbed state. This is repre-
sented by cubic space time with all lines equally and 
symmetrically spaced.  When disturbed by gravity 
the space/time becomes concentrated and twisted 
by gravity alone.  The measure of this effect is 
what has been called “dark matter”. When the mass 

passes, the reorganization behind the direction of 
motion of the galaxy represents the symmetrical 
reorganization of the lowest energy state (most 
evenly distributed) cubic representation of space/
time- “dark energy”.  

Is this a reasonable explanation of “dark matter”? 
In this explanation, no additional “mass” has to be 
created to explain the observed galactic rotation. 
No “Wimps” are necessary. It explains how twisting 
space/time can account for how “dark matter” only 
has “gravity” and does not interact with the other 
3 basic forces. The distortion in space/time would 
produce the gravitational lensing effect because 
the space/time behind the galaxy is no longer sym-
metrical. “Dark matter” can pass through normal 
matter without interacting, because it may not ex-
ist. Galactic rotation is symmetrical because the 
increased speed of the mass at the edge of the 
galaxy causes bigger distortions of space/time.  

A brief calculation of the speed of rotation and the 
speed of linear displacement of the Milky Way Gal-
axy reveals that the stars at the edge of the gal-
axy are traveling about 7 times further in a combi-
nation of rotation and translation than stars around 
the central axis. IF drag from the galaxy acting as 
a displacement vehicle in 4 D space/time really 
does represent an equivalent mass this corresponds 
to the 70% estimate of dark energy. 

I propose, that “dark matter” does not exist as an 
entity, but represents distortions of space/time 
with the lines that form the background of all 
space are twisted by mass in motion (dark matter) 
and rebound to symmetry(dark energy). The ef-
fects of dark energy seam disproportionately small 
compared to dark matter. The twisting of space/
time by the passage of mass violently twists space/
time as the relaxation of space/time occurs slower 
because the disturbance which caused it has moved 
on. Could it be that simple? 

Active galaxies have been found to have giant foun-
tains of matter extending thousands of light years 
perpendicular to the plain of the galaxy. Most are 
found surrounding a quasar. This matter was accel-
erated to near the speed of light and forcefully 
shot as a jet from the pole of the black hole. Why 
should it not travel laser-like as far as the light and 
at the same speed as it was ejected? Why does it 
form a giant drumstick perpendicular to the galac-
tic plain? 
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Einstein famously showed that energy and mass 
were equivalent. So, is this massive beam of energy 
ripping through space/time causing swirls, and 
tubes of twisted space/time slowing down and being 
responsible for these giant lobes on each side of 
active galaxies? Why wouldn’t energy of this magni-
tude be the equivalent of the passage of great 
mass? 

Looking a moving mass spinning through a 4D space/ 
time cube gives a new perspective of space/time 
distortion. 

Summary: 

TWISTED SPACE/TIME= PERCEIVE INCREASE 
MASS (DARK MATTER) 

RESTORATION OF SYMMETRY OF SPACE/TIME= 
DARK ENERGY 

1. “dark matter” does not exist as an entity 
but represents twisted and distorted lines 
in space/time caused by the PASSAGE of 
great mass 

2. When space/time lines are concentrated, 
this is equivalent to increased mass 

3. Mass moving faster twists space/time more 
than mass moving slower 

4. “dark energy” represents the energy re-
leased by the relaxation and restoration of 
space/time to symmetry after the passage 
of a mass. Dark energy decreases entropy. 

5. The magnitude of “dark energy “ is per-
ceived to be less than the magnitude of 
“dark matter” because moving great mass 
spins space/time faster than the time it 
takes for the relaxation to occur 

6. “dark matter”, should be behind the direc-
tion of motion of a galaxy as should “dark 
energy” 

7. “dark energy’ should be behind the location 
of “dark energy” and represent “relaxation” 
of space/time and is  “surfing” the galaxy 
forward 

8. IF “dark energy” were evenly distributed, 
some galaxies should be slowing down and 
some speeding up. This explanation based on 
a restructuring of space/time behind the 
direction of motion ex-

plains why galaxies are accelerating in a 
forward direction. 

9. Gravitational lensing of a galaxy moving per-
pendicular to our line of site should show 
asymmetry of perceived mass< “dark mat-
ter” behind the direction of travel 

10. Space/time prefers a lowest energy config-
uration- symmetrical distribution of 
time lines when not disturbed by gravity 

11. The lines in the ‘cosmic web” between nodes 
of galaxies may represent the most twisted 
parts of space/time caused by the passage 
of the central supermassive black holes 

12. The “nodes” of the cosmic web are caused 
by galaxies that are passing through area 
of still disturbed space/time behind where 
other galaxies have passed.  The galaxies 
perceive this disturbed space/time to have 
greater mass, (“dark matter”) and to clump 
together.  

13. Space/time that has not returned to its 
lowest energy state, (symmetry) is inter-
preted as greater mass. 

14. Space/time in the process of restoring its 
symmetry is interpreted as a release of 
energy-“dark energy” 

15. Quasar “bubbles” may be caused by the dis-
tortion and drag of space/time the sprays 
of great energy, which is equivalent to 
great mass. 

Going back to our requirements for “dark matter”, 
this explanation is based only on the passage of 
great mass (moving galaxies) distorting space/time. 
It does not require exotic particles. It explains 
why there is only a gravitational interaction. Dis-
torted space/time would bend light from a distant 
galaxy. The constant speed of galactic rotation is 
explained by faster mass producing larger distor-
tions in space/time at the edges of galactic rota-
tion.  Restorations of the symmetry of space/time 
(“dark energy” is always behind the direction of 
motion and accounts for why is always accelerated 
the galaxy. And finally, what we have been seeing is 
finally what we get. 

Feel free to use this article in any publication or 
share. Feedback and thoughts are welcome!! 
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Monthly Calendar 
 
MONTHLY ZOOM MEETING: Monday, June 21st, 7:30 p.m. At 11:32 p.m. last night we arrived at the 
summer solstice for Earth’s Northern Hemisphere. With our June meeting falling on the first full day of 
summer, it’s a good time to take a deeper look at this celestial event. And there’s none better to lead us in 
doing so than RVAS President John Goss. With his help we’ll examine what the summer solstice is and how it 
affects our view of the sky. We’ll look at the sun’s changing position in the sky, the changing view from Earth 
as our planet orbits the sun, and how our view of the moon in the sky is affected by the ecliptic. And we ’ll 
also talk about some people’s misconceptions of what really causes the seasons. Along with John’s program 
we’ll have more astrophotography sharing from members and reports of members’ observing activities, new 
equipment acquisitions and other information sharing.  We’ll also elect our officers for 2021-2022 member-
ship year. And we’ll look ahead to what’s in store for us in July with our What’s Up? Sky review. So make 
plans to join in the fun on the 21st.  Members and invited guests will receive their Zoom invitation the day 
before or day of the meeting.  
 
WEEKEND OBSERVING OPPORTUNITIES: During the continuing COVID-19 health emergency, the follow-
ing information on Fridays and Saturdays that may be suitable for observing is provided solely as a courtesy 
to RVAS members and other readers. The RVAS assumes no responsibility for the health and safety of any-
one venturing out to stargaze, and cautions all doing so to observe social distancing and other health and 
safety precautions. 
 
-- Friday and Saturday, June 4th and 5th.  Sunset is at 8:37 p.m.  Astronomical twilight ends at 10:29 p.m. 
The Moon sets at 3:53 and 4:20 p.m., respectively. 
 
-- Friday and Saturday, June 11th & 12th.  Sunset is at 8:40 p.m.  Astronomical twilight ends at 10:33 p.m. 
The Moon sets at 10:04 and 10:54 p.m., respectively. 
 
-- Future Weekend Observing Opportunities: July 2nd and 3rd; 9th and 10th; and 30th and 31st. 
 
ROANOKE CITY PARKS and RECREATION PUBLIC STARGAZE: The next scheduled session is Saturday, 
August 7th, 9:15 p.m. at Cahas Knob Overlook, milepost 139 on the Blue Ridge Parkway.  A final decision on 
whether a COVID-safe activity can be held will be made prior to the session date.  To register or for infor-
mation, contact the Department at 540-853-2236.  RVAS members need not register. 

Astro-Quiz 
 
This southern sky showpiece never rises above the horizon for us in the USA.  Once thought to be having 
only limited impact upon our Milky Way Galaxy, recent data point to it being much larger and of much greater 
influence.  What is this southern sky showpiece? 
 
Answer to Last Month’s Quiz:  Last month we asked when a target object will clear trees blocking 20° of 
the eastern sky, if it rises at 8:00 p.m. EST and your observing site is at 80° west longitude.  The Eastern 
Standard Time zone is centered on longitude 75° west.  Earth rotates from west to east in 24 hours, or 4 
minutes for every 1° ([24hrs x 60 min/hr]/360°).  Since your observing site is 5° west of the 75° reference 
longitude, your target won’t rise until 20 minutes later ([4min/1°] x 5°) where you are compared to the refer-
ence time, or 8:20 p.m.  But to clear the trees, earth will need to rotate another 20°, which takes another 80 
minutes beyond 8:20 p.m.; i.e. to 9:40 p.m. Have an answer to this month’s quiz (or a future question and   
answer to suggest)?  E-mail it to astroquiz@rvasclub.org!  
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