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A MESSAGE FROM THE PRESIDENT 
 

I hope everyone is doing well.  We are now trying things to see if we can get back to 

‘normal’.  At this time, I do not know if we will have a June Meeting.  Some parks are 
beginning to reopen but trying to keep social distancing while doing any public observing is 

going to be hard, so at this time, I do not know when events will resume. 
 

For those of you not following astronomical events we have several comets that are visible 
or will be visible.  Comet ATLAS has unfortunately been falling apart.  It is high in the north.  

Comet SWAN is brightening in Pisces but is currently primarily a southern hemisphere 
object. 

 
May 4th, 5th and 6th is bringing in the Eta Aquarid meteor shower early in the morning, but 

the Supermoon will drown out many. 
 

We have had a few sunspots from the new solar cycle.  Hopefully that is a sign we are 

starting to come out of the Solar Minimum. 
 

It is Annual Dues time again.  However, due to the situation you may find yourself in, you 

may not be able to pay dues at this time.  Please let me know if you are in that situation 
and we will help you out.  June 1 is our cutoff date for renewals or notification that you do 

want to continue membership.   
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Normally, dues are $25.00 and can be mailed to SWFAS, Inc.  PO Box 100127 Cape Coral, 
FL 33910.  If you have any question about whether you have paid for 2020, contact John 

MacLean or me.  Anyone who paid since late last year has paid for 2020.  Please let me 
know if you need help or if you wish to drop membership.  I will be sending out a notice to 

those who I am not certain about.  Please respond to that email so we may properly report 

to the Astronomical League in June. 
 

Brian 
 

Star Party Schedule 2020 
 

Sea Hawk Park – 5/23 CANCELLED, 6/20, 7/18, 8/22, 9/12, 10/10, 11/7 
 

We have scheduled some of the Seahawk Park nights to coincide with the moon being a 

crescent to 1st quarter stage to allow for lunar observing. 
 

Caloosahatchee Regional Park –9/19, 10/17, 11/14, 12/12 
 
Ideas for Using Outreach Funds 

SWFAS would like to hear from members for any suggestions for applying outreach funds. 

 

Members’ Recommended Reading & News Links 
 

Members are encouraged to submit to the editor links to recommended articles 

and books that might be of interest to Club members. 
 

Each Weekly Newsletter of S&T has a 60-second news section. The general link for 
S&T Astronomy News is  https://www.skyandtelescope.com/astronomy-news/ . 
 

Sky and Telescope has a new free introductory E-book “Stargazing: Getting Started” if 
you sign up with your email.  https://skyandtelescope.com  

 

“Sunrise CubeSats Will Study Giant Solar Storms”, Sky & Telescope Weekly, by David Dickinson, 

April 3, 2020.  Abstract:  NASA has selected a unique mission to study the Sun, targeting a 
2023 launch date. 
 

For NASA-JPL News see  https://www.jpl.nasa.gov/ . 
 

“The Man Who Wanted to Fly on Mars”, JPL-NASA Weekly, April 1, 2020. 

Abstract:  The Mars Helicopter is riding to the Red Planet this summer with NASA's 
Perseverance rover. The helicopter's chief engineer, Bob Balaram, shares the saga of how it 

came into being.  [Note:  the author compares flight on Mars with flight on Earth at an altitude 
of 100,000 ft. altitude, difficult for fixed wing, let alone rotary wing aircraft]. 
 

For Astronomy Magazine & News, see https://www.astronomy.com/news 
 

Astronomy magazine has a free PDF download of “The Hitchhiker’s Guide to the Planets”, 

published September 19, 2019. 
 

Air & Space Magazine 
 

“Universe:  The Movie”, by Damond Benningfield , Air and Space Magazine, April 2020, pages 
24-29.  Abstract:  Forget Still Pictures. This New Observatory Will Make Astronomy Videos. 
 

https://www.skyandtelescope.com/astronomy-news/%20.
https://skyandtelescope.com/
https://www.jpl.nasa.gov/
https://www.astronomy.com/news
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Physics Today, April, 2020:  (physicstoday.scitation.org) 

This issue has a “pull-out” section on the Hubble legacy. 

 
“Hubble’s 30-year legacy”, by Nadleh Bremer and Andrew Grant. 

Abstract:  A data visualization charts the positions in the sky of the Hubble Space Telescope’s 
plethora of cosmic targets. 

 
“What Hubble has Seen, Visualized”, by Nadleh Bremer and Greg Stasiewicz  

Abstract:  The telescope has explored a rich diversity of astronomical objects in its 30 years 
orbiting Earth. 
 
 

In the Sky for May 
Rise & set times of planets are in local time for Ft. Myers, FL ,(26.6°N, 81.9°W). 

(http://www.heavens-above.com). 
 

Local sunrise on the 1st is at 6:49 a.m. (72°E), and sunset is at 8:00 pm (288°W) 

Local sunrise on the 31st is at 6:34 a.m. (65°E), and sunset is at 8:16 pm (295°W) 

(https://www.timeanddate.com)  
 

Information is from above as well as Sky & Telescope and Astronomy Magazine and SkyMania.com 
 

Moon:  Perigee - 6th; Full – 7th; Last Quarter – 14th; New – 22nd; Apogee – 18th ; 1st Quarter –
30th.  For rise & set times, etc., see web sites among others. 
 

Mercury (evening twilight, West-Northwest), is seen around the 11th at magnitude -1.5 
below Venus.  Mercury approaches to a degree of Venus’ lower left on the 21st.  At this 
point, Mercury will be -0.7 magnitude at 6” wide.  Mercury’s altitude will increase while it 
moves to greatest elongation from the Sun on June 4. 
 

Venus (dusk - evening, West-Northwest) starts the month setting about 3 ½ hours 

after sunset (10:58 p.m.), and is a floodlight at magnitude -4.7.  It ends the month 
setting about ½ hour after sunset (8:33 p.m.).  Rise times for the 1st & 31st, 

respectively, are 8:57 a.m. and 6:54 a.m.  Its local sunset altitude at the beginning of 
May is about 50° and at the end of May is about 20°. 
 

Mars (early morning, Southeast) rises before 3 a.m. at the beginning of May, and before 
2 a.m. by the end.  It increases in brightness from 0.4 to 0 for the month, and grows 
from 7.6” to 9.2”. 
 

Jupiter (late evening - dawn, South), is within 5° of Saturn for the month, rising on the 
1st 1:28 a.m. followed by Saturn at 7:04 a.m., and rising on the 31st at 11:26 p.m. just 
ahead of Saturn at 11:44 p.m.  The corresponding setting times on the 1st are 11:58 a.m. 
and 12:21 p.m., and 9:59 a.m. and 10:22 a.m. on the 31st.  Its brightness increases 
slightly from -2.2to -2.4.  Due to the Earth’s quicker orbit, Jupiter appears to stop on the 
11th and begins to retrograde.  
 

Saturn (late evening - dawn, South), rises and sets with Jupiter as given above.  Its 
brightness changes from >+0.6 to +0.4 for the month.  Due to the Earth’s quicker orbit, 
Saturn appears to stop on the 14th and begins to retrograde. 
 

Uranus rises before twilight, but not very observable this month. 
 

Neptune is still lost in the glare of the sun.  
 

https://physicstoday.scitation.org/do/10.1063/PT.6.4.20200401b/full/
http://www.heavens-above.com/
https://www.timeanddate.com/
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International Space Station: The ISS is visible on May 13-19 at about 5-6 a.m. and 8-9 

p.m. the same day or alternate days.  Brightness magnitudes vary from -0.1 to -3.9.  See this 
link for specific times and routes for the ISS: http://www.heavens-above.com 

 

 Hubble Space Telescope: will be visible on May 3-10  (early morning 4-5 am at 
brightness 0.8-3.2., and from the 11th  to the 20th in the morning from 4-6 am with 
evening 8-9 pm appearances on the 19th & 20th.  It makes evening appearances (8-11 pm) 
from the 21st – 30th.  Brightness magnitudes vary from 0.9-3.4.  See this link for specific 
times and routes for the HST:  http://www.heavens-above.com 
 

Southwest Florida Astronomical Society, Inc.   Event Schedule for 2020 

This is tentative based on Covid-19 conditions 
 

Date                          Event                               Location                            Time/Note 

May 7th, 2020 Monthly Meeting 
CANCELLED 
 
 

Calusa Nature Ctr Planetarium 7:30pm 

May 9th, 2020 Solar Observing 
CANCELLED 

Gilchrist Park Punta Gorda 9:00 am - Noon 

May 22nd, 2020 Public Observing 
CANCELLED 

FSW Moore Observatory 
Punta Gorda Campus 

Dusk 

May 23rd, 2020 Monthly Star Party 
CANCELLED 

Seahawk Park Dusk  

June 4th, 2020 Monthly Meeting Calusa Nature Ctr Planetarium 7:30pm 

June 20th, 2020 Monthly Star Party Seahawk Park Dusk  

July 2nd, 2020 Monthly Meeting Calusa Nature Ctr Planetarium 7:30pm 

July 18th, 2020 Monthly Star Party Seahawk Park Dusk  

Aug 6th, 2020 Monthly Meeting Calusa Nature Ctr Planetarium 7:30pm 

Aug 22nd, 2020 Monthly Star Party Seahawk Park Dusk  

Sept 3rd , 2020 Monthly Meeting Calusa Nature Center 

Planetarium 
7:30pm 

Sep 12th, 2020 Monthly Star Party Seahawk Park Dusk  

Sep 19th, 2020 Monthly Star Party Caloosahatchee Regional Park Dusk  

Sep 19th, 2020 Monthly Star Party Caloosahatchee Regional 
Park 

Dusk  

Oct 1st, 2020 Monthly Meeting Calusa Nature Ctr Planetarium 7:30pm 

Oct 10th, 2020 Monthly Star Party Seahawk Park Dusk  

Oct 17th, 2020 Monthly Star Party Caloosahatchee Regional Park Dusk  

Nov 5th, 2020 Monthly Meeting Calusa Nature Center 

Planetarium 
7:30pm 

Nov 7th, 2020 Monthly Star Party Seahawk Park Dusk  

Nov 14th, 2020 Monthly Star Party Caloosahatchee Regional Park Dusk  

Dec 3rd, 2020 Monthly Meeting Calusa Nature Ctr Planetarium 7:30pm 

Dec 12th, 2020 Monthly Star Party Caloosahatchee Regional Park Dusk  
 

All observing events are Weather Permitting. 

If it is cloudy or a chance of rain, we may not setup at all.  

There may be no way to provide advance notice of cancellation.  

  

file:///C:/Users/brisley/AppData/Local/Temp/:%20%20http:/www.heavens-above.com
http://www.heavens-above.com/
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Events may be cancelled several hours before scheduled time based on observed 
conditions and forecasts at that time and weather may change. 

 

Monthly Star Parties: These are held at either Seahawk Park in Cape Coral or at Caloosahatchee Regional 

Park (CRP) off SR78 7 miles east of SR31. Other than park fees noted, these are free and open to the 

public. Those wanting to learn how to use equipment can bring it to the monthly star parties or the monthly 

meetings. We are always glad to help people learn how to use their telescopes. It is also a great way to 

learn about different telescopes and try some out before making a purchase. 
 

Seahawk Park is in North Cape Coral off Wilmington Blvd. (Nelson Rd or Chiquita Blvd are the nearest 

cross streets.) There is a brown sign in the center median at the entrance to the park. (GPS may not get 

you to the park, as some of the local roads have been closed.) You will make a big J hook before getting to 

the parking area. Seahawk Park is managed by the Cape Coral R/Seahawks Club for Radio Controlled Planes 

and they have priority. They are usually done by sunset but may be there before sunrise. Park in the lot 

and transport your equipment to the concrete staging area before the runway. This park is handicap 

capable as there is level concrete leading from parking to the staging area. 
 

CRP has a gate that closes at dusk, you can check the county’s website for current gate closing times and 

the status of the park’s Northside entrance as that is where we observe from. (They may close the area if 

there are issues with the trails.) There is a parking fee of $1/hr or $5/day at CRP. Park in the main 

Northside parking lot. We sometimes setup down the dirt road that goes to the east. That area is grassy 

and may not be level, so one should walk on the dirt road as much as possible and watch their step. 
 

Big Cypress: The Big Cypress Welcome Center is located off US41 3 miles east of SR29 about 25 miles east 

of Naples. Big Cypress has earned a Dark Sky Park designation. They hold observing events down the road 

that extends south of the Welcome Center during the winter months. This is a real dark sky site. Their 

observing events are free.  The site is open all the time and is a fee free area.  They ask that you keep the 

road clear. 
 

Solar Events: We have daytime solar events where one can safely look at the Sun. Things such as 

sunspots and prominences may be visible. These are free unless tied to another event that may have an 

entrance fee. There are seasonal monthly events held at different parks around Charlotte County as well as 

at other major public events in SW FLA. 
 

Rotary Park Star Party: This is a free public star party held at Rotary Park at the south end of Pelican 
Blvd in South Cape Coral. Park to the west of the main building and walk to where we are setup to the 
east of the main building. 

 

Moore Observatory, FSW Punta Gorda Campus: The campus is located off Airport Rd just east of I-75. 

Go to the right around the lake and park. The observatory is located down the path along the lake. Besides 

the telescope in the observatory, additional scopes may be setup around the observatory. This is a free 

event. 
 

Star Party Etiquette: Bright white flashlights are not welcome. We use red flashlights to preserve our 

night vision. At the parks, please use just your parking lights if possible. As there may be cords and tripod 

legs that are hard to see in the dark, we ask that all children be well behaved and cautious around the 

telescopes. If you need help in moving around in the dark, just ask. Someone will be happy to guide you 

with a red light. If you have a telescope and need help with it, just ask. Someone will be glad to show you 

how to use it. 
 

Golden Rules to Telescope Observing: Move your eye to the telescope, don’t try to move the 

telescope to your eye! Ladders/chairs are there for your support, the telescopes do not provide support 

and should not be touched.   
 

Website:  www.theeyepiece.org   Check us out on Facebook, too. 

  

http://www.theeyepiece.org/
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Members’ Photos 
By Chuck Pavlik:  Orion Nebula to the Boogieman Nebula, April 5, 2020, 4 image mosaic. 
 

 
 

 
Contains:  Flame Nebula, Great Orion Nebula, IC 434, M 42, M 43, Mairan's Nebula, NGC 1976, NGC 

1982, NGC 2024, NGC 2112, Orion B, Orion Nebula, Part of the constellation Orion (Ori), The star 

31Ori, The star 42Ori, The star 56Ori, The star Alnilam (εOri), The star Alnitak (ζOri), The star 

Mintaka (δOri), The star ηOri, The star ιOri, The star σOri 

Annotated image 

Without 
Annotation 

 

https://www.astrobin.com/search/?q=Flame%20Nebula
https://www.astrobin.com/search/?q=Great%20Orion%20Nebula
https://www.astrobin.com/search/?q=IC%20434
https://www.astrobin.com/search/?q=M%2042
https://www.astrobin.com/search/?q=M%2043
https://www.astrobin.com/search/?q=Mairan's%20Nebula
https://www.astrobin.com/search/?q=NGC%201976
https://www.astrobin.com/search/?q=NGC%201982
https://www.astrobin.com/search/?q=NGC%201982
https://www.astrobin.com/search/?q=NGC%202024
https://www.astrobin.com/search/?q=NGC%202112
https://www.astrobin.com/search/?q=Orion%20B
https://www.astrobin.com/search/?q=Orion%20Nebula
https://www.astrobin.com/search/?q=Part%20of%20the%20constellation%20Orion%20(Ori)
https://www.astrobin.com/search/?q=The%20star%2031Ori
https://www.astrobin.com/search/?q=The%20star%2031Ori
https://www.astrobin.com/search/?q=The%20star%2042Ori
https://www.astrobin.com/search/?q=The%20star%2056Ori
https://www.astrobin.com/search/?q=The%20star%20Alnilam%20(εOri)
https://www.astrobin.com/search/?q=The%20star%20Alnitak%20(ζOri)
https://www.astrobin.com/search/?q=The%20star%20Mintaka%20(δOri)
https://www.astrobin.com/search/?q=The%20star%20Mintaka%20(δOri)
https://www.astrobin.com/search/?q=The%20star%20ηOri
https://www.astrobin.com/search/?q=The%20star%20ιOri
https://www.astrobin.com/search/?q=The%20star%20σOri
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RA center: 5h 46' 2"  

DEC center: -2° 13' 26"  

Pixel scale: 22.919 arcsec/pixel  

Orientation: 56.892 degrees  

Field radius: 7.338 degrees  
Resolution:  1800x1440 

Recommendation:  Go to https://www.astrobin.com/full/ophxo2/0/ and view on full screen 

(bigger the better) and high resolution.  View for a long period in a quiet setting. 

 
 
Mars Helicopter Attached to NASA's Perseverance Rover 
JPL-News Weekly, April 10, 2020 

https://www.jpl.nasa.gov/news 

See the source online for videos and links. 

The team also fueled the rover's sky crane to get ready for this summer's history-making 
launch.  
 

With the launch period of NASA's Mars 2020 Perseverance rover opening in 14 weeks, final 
preparations of the spacecraft continue at the Kennedy Space Center in Florida. In the past 

week, the assembly, test and launch operations team completed important milestones, 
fueling the descent stage - also known as the sky crane - and attaching the Mars Helicopter, 

which will be the first aircraft in history to attempt power-controlled flight on another 
planet.  

  
 

 

 

 

The Mars Helicopter, visible in lower center of the image, was attached to the belly of NASA's 
Perseverance rover at Kennedy Space Center on April 6, 2020. The helicopter will be deployed 
onto the Martian surface about two-and-a-half months after Perseverance lands.  Credit: 

NASA/JPL-Caltech 

https://www.astrobin.com/full/ophxo2/0/
https://www.jpl.nasa.gov/news
https://www.jpl.nasa.gov/images/mars2020/20200409/PIA23824-16.jpg
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Over the weekend, 884 pounds (401 kilograms) of hydrazine monopropellant were loaded 
into the descent stage's four fuel tanks. As the aeroshell containing the descent stage and 

rover enter the Martian atmosphere on Feb. 18, 2021, the propellant will be pressure-fed 
through 120 feet (37 meters) of stainless steel and titanium tubing into eight Mars landing 

engines. The engines' job: to slow the spacecraft, which will be traveling at about 180 mph 

(80 meters per second) when it's 7,200 feet (2,200 meters) in altitude, to 1.7 mph (0.75 
meters per second) by the time it's about 66 feet (20 meters) above the surface.  

Maintaining this rate of descent, the stage will then perform the sky crane maneuver: Nylon 

cords spool out to lower the rover 25 feet (7.6 meters) below the descent stage; When the 
spacecraft senses touchdown at Jezero Crater, the connecting cords are severed and the 

descent stage flies off.  

 
 

 
 

"The last hundred days before any Mars launch is chock-full of significant milestones," said 
David Gruel, the Mars 2020 assembly, test and launch operations manager at JPL. "Fueling 

the descent stage is a big step. While we will continue to test and evaluate its performance 
as we move forward with launch preparations, it is now ready to fulfill its mission of placing 

Perseverance on the surface on Mars."  
 

The Helicopter 
 

After the descent stage fueling, the system that will deliver the Mars Helicopter to the 

surface of the Red Planet was integrated with Perseverance. The helicopter, which weighs 4 
pounds (1.8 kilograms) and features propellers 4 feet (1.2 meters) in diameter, is cocooned 

within the delivery system. In one of the first steps in the day-long process on April 6, 

NASA's Mars 2020 mission will have an autopilot that helps guide it to safer landings on the Red 
Planet. (Abridged) Credit: NASA/JPL-Caltech 
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technicians and engineers made 34 electrical connections between the rover, the helicopter 
and its delivery system on the rover's belly. After confirming data and commands could be 

sent and received, they attached the delivery system to the rover.  

Finally, the team confirmed the helicopter could receive an electrical charge from the rover. 

Before being deployed onto the surface of Jezero Crater, the Mars Helicopter will rely on the 
rover for power. Afterward, it will generate its own electrical power through a solar panel 

located above its twin counter-rotating propellers. 

The helicopter will remain encapsulated on the rover's belly for the next year and will be 
deployed around the beginning of May - roughly two-and-a-half months after 

Perseverance's landing. Once the rover drives about 330 feet (100 meters) away and the 
helicopter undergoes an extensive systems check, it will execute a flight-test campaign for 

up to 30 days. 

The Perseverance rover is a robotic scientist weighing 2,260 pounds (1,025 kilograms). It 

will search for signs of past microbial life, characterize the planet's climate and geology, 
collect samples for future return to Earth and pave the way for human exploration of the 

Red Planet. No matter what day Perseverance launches during its July 17-Aug. 5 launch 
period, it will land on Mars' Jezero Crater on Feb. 18, 2021. 

The Mars 2020 Perseverance rover mission is part of a larger program that includes 
missions to the Moon as a way to prepare for human exploration of the Red Planet. Charged 

with returning astronauts to the Moon by 2024, NASA will establish a sustained human 
presence on and around the Moon by 2028 through NASA's Artemis lunar exploration plans. 

For more information about the mission, go to:  https://mars.nasa.gov/mars2020/ 

For more about NASA's Moon to Mars plans, visit:  
https://www.nasa.gov/topics/moon-to-mars 

News Media Contact 

DC Agle 

Jet Propulsion Laboratory, Pasadena, California 

818-393-9011 
david.c.agle@jpl.nasa.gov 

Grey Hautaluoma / Alana Johnson 

NASA Headquarters, Washington 
202-358-0668 / 202-358-1501 

grey.hautaluoma-1@nasa.gov / alana.r.johnson@nasa.gov  

https://www.nasa.gov/specials/artemis/
https://mars.nasa.gov/mars2020/
https://www.nasa.gov/topics/moon-to-mars
mailto:david.c.agle@jpl.nasa.gov
mailto:grey.hautaluoma-1@nasa.gov
mailto:alana.r.johnson@nasa.gov
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Starlink and the Astronomers: An Update  
Sky & Telescope, by: Monica Young April 7, 2020 

[See this article online to read excellent comments] 

As Starlink satellites continue to enter low-Earth orbit — there are 360 of them now — 
SpaceX is working to mitigate the serious problems they pose for astronomy. 

 
This image shows only a small fraction of the eventual Starlink constellation, which will dominate 

low-Earth orbit. 

SpaceX  

On March 18th, aerospace company SpaceX sent its sixth batch of 60 Starlink satellites into 

the sky. That brings the total number of Starlinks in low-Earth orbit to 360, putting SpaceX 
well on its way to having a working network of broadband internet-providing satellites. The 

company is staying on course to build a preliminary network of 1,584 satellites, and 
ultimately one that’s 12,000 or even 40,000 strong.  

Those numbers throw many astronomers into despair. Satellites in our skies are nothing 

new — the number has been increasing steadily since the Space Age began. But for the first 
time, thousands of satellites will be reflecting sunlight from low orbits, making them bright 

enough to outshine the stars.  

One Potential Solution: The DarkSat 

Astronomers have voiced their concerns, and SpaceX is listening. They launched a DarkSat 

(technically identified as Starlink-1130) on January 6th with an “experimental darkening 
treatment” to reduce the amount of light it reflects.  

https://arxiv.org/abs/2003.01992
https://arxiv.org/abs/2003.07446
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In this conceptual view, each Starlink satellite unfurls a single solar panel.  

SpaceX  

“Preliminary results show a notable reduction,” said SpaceX engineer Jessica Anderson in a 

webcast of the most recent launch. 

However, observations by Jeremy Tregloan-Reed (University of Antofagasta, Chile) and 
colleagues using the 0.6-meter Chakana telescope in northern Chile, show that the 

reduction, while notable, is modest. The results are posted on the astronomy preprint 
server arXiv.  

Using images of satellite tracks taken on March 6th, when the satellite had reached its 
nominal 550-kilometer altitude and oriented its solar panel to the Sun, the astronomers 

measured a brightness of 7.6 magnitudes. That’s only slightly fainter than another satellite 
(Starlink-1113), which came in at 6.7 magnitudes.  

A lot of factors come into play when determining how bright a satellite will be, among them 

the angle between the satellite, the Sun (whose light it’s reflecting), and Earth. The 
satellites were at a low elevation, putting them farther away from the telescope than they 

would have been if they were directly overhead. Using a simple calculation, the astronomers 

found that if directly overhead, the satellites would both be brighter, but the reflective 
coating would help more: the darkened Starlink would be 0.88 magnitudes, or 55%, fainter 

than its counterpart. 

The upshot is that the experimental darkening could help make the satellite less visible to 
backyard astronomers, but it won’t do enough to help professional observatories, especially 

ones set to perform wide-field surveys.  

https://arxiv.org/abs/2003.07251
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The Vera C. Rubin Observatory being built in Chile will scan the whole night sky every three 
days. Astronomers and SpaceX alike recognize it as representing one of the observatories 

most severely impacted by Starlink.  

The issue for Rubin Observatory is that a single too-bright satellites not only streaks across 

an image, but cross-talk effects between detector segments also create multiple fainter 
echoes of that trail. A single satellite trail thus ruins not just the pixels within the actual trail 

but significant portions of the image. 

 

Read more about the potential impacts of Starlink and other megaconstellation satellites on 
astronomy in the March 2020 issue of Sky & Telescope.  

 
 
The Sun Umbrella 

Fortunately, the experimental coating isn’t the only trick up engineers’ sleeves. Another 
idea, which SpaceX CEO Elon Musk announced March 9th at the Satellite 2020 conference, 

is to equip each satellite with what amounts to a sun umbrella, shielding the spacecraft 
from the Sun and thus preventing reflection. However, it’s still unclear what this sunshade 

would look like or when it would be launched.  

“SpaceX has been aggressively pursuing multiple solutions,” says Kelsie Krafton (American 
Astronomical Society). SpaceX’s incremental approach to manufacturing makes it 

adaptable, she adds, so that potential solutions can be continually incorporated, tested, and 

improved upon.  

The AAS and the International Astronomical Union (IAU) have been coordinating talks 
between SpaceX and astronomers around the world.  “Every time we talk to [SpaceX], they 

reveal even more work they are doing on this project,” Krafton says.  

Tony Tyson (University of California, Davis), an astronomer with the Rubin Observatory, 

agrees. “SpaceX is taking this seriously and is committed to solving the problem,” he says. 
“This is a complex engineering problem.” 

So What’s Next? 

SpaceX is continuing to roll out its broadband internet plans, having just received Federal 

Communications Commission (FCC) approval for 1 million Starlink ground stations. And 
even amid the coronavirus pandemic, another Starlink launch is scheduled for April.  

 

(Note: This did successfully launch and the satellites were reported by numerous people.)  

https://www.shopatsky.com/sky-telescope-mar-2020
https://spaceflightnow.com/launch-schedule/
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The most recent Starlink launch occurred on March 18th.  SpaceX 

What’s more, on March 30th, SpaceX’s only major competitor, OneWeb, filed for Chapter 11 

bankruptcy protection. OneWeb is the only other company with megaconstellation dreams 
to have actually launched working satellites; the company had already brought 74 of them 

into low-Earth orbit, most recently on March 21st. Those satellites — and the radio 
spectrum they’ve claimed — will likely not come down but rather be sold as part of the 

bankruptcy proceedings. Amazon and several Chinese companies have expressed interest in 
operating a megaconstellation.  

The business of telecom satellites is a risky one that SpaceX CEO Elon Musk acknowledges. 
Most companies that have attempted it have failed. But so far, it looks like SpaceX is 

succeeding. As such, the company’s engineers will need to keep hacking away at the 
problem of how to make their satellites less of an intrusion to the night sky. 

(Note:  SpaceWeather.Com has a gallery of images of the different batches.  Some photos 

even have 2 different batches crossing the image.) 
https://spaceweathergallery.com/index.php?title=starlink   

https://spaceweathergallery.com/index.php?title=starlink
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The Key to Future Mars Exploration? Precision Landing 
Kara Platoni, February 2020.  https://www.airspacemag.com/space/land-right-here-180973966/ 

 

[Excerpts] 

Katie Stack Morgan, deputy project scientist for NASA’s Mars 2020 mission, pulls up a photo 

of where the rover is headed: the western rim of Jezero Crater. Billions of years ago, a river 
filled that basin, creating a delta and what is today a dry lakebed. It’s an exciting 

destination, if, like the science team at NASA’s Jet Propulsion Laboratory (JPL), you’re on a 
particular quest. “That is a great place to go and search for life,” she says. 

There’s a neon green ring on the image too: That’s the ellipse encompassing all the spots 

their rover might land. Most of the ring lies in the lakebed, but because Mars landing is still 

not an exact science, it also includes more treacherous terrain, like the rocky delta and a bit 
of the crater rim, as much as a kilometer high. 

Tracing a finger on the computer screen, Stack Morgan maps her desired path. Ideally, 

they’ll land in the flats and drive uphill, so scientists can “read the rocks” from oldest to 
youngest. It’s like reading a book, she says: Skipping to the end might be satisfying, but 

context is what makes it most exciting. 

First stop: the delta. “That’s the juicy spot,” she says, because it would have built up lake 

sediments and perhaps organic compounds. Scientists think life would develop—and 
fossilize—in quiet, nutrient-rich water, away from the tumult of a river. 

Then they would climb to the “bathtub ring,” the crater’s inner margin, which may have had 

warm, shallow waters—another good place to look for life. Finally, they would ascend to 
check out the very oldest rocks in the crater wall, caching rocks along the way for a future 

sample-return mission. “When those samples come back,” she says, “they are going to feed 
a generation of Mars scientists.” (See “Return from a Martian Crater,” Oct./Nov. 2019.) 

But for Allen Chen, the mission’s entry, descent, and landing lead, this will require some 
delicate footwork. “While the scientists love things like cliffs and scarps and rocks—those 

are the science targets for them—that’s death for me,” he says. Jezero is full of the dangers 
he would most like to avoid: rocks (too sharp), slopes (a rollover risk), and meter-high 

dunes the team calls “inescapable hazards” (sand traps). 

Therein lies the trade-off that has bedeviled both Mars and moon landings since the very 

beginning: Landing on an open plain is safer, but scientifically kind of dull. On past 
missions, Chen says, NASA wanted each site “to be a parking lot.” 

To turn Jezero, once a no-go, into a landing pad, the team is relying on terrain-relative 

navigation, or TRN. The technology, which JPL researchers have been working on since 
2004, enables more precise landings by giving the vehicle a visual landing system. Using a 

camera, it scans the ground for landmarks, compares those images to onboard maps, and 
estimates its position. Tie this to related advances in hazard detection and avoidance, and 

now they have a better shot at not landing in a sand trap. 

https://www.airspacemag.com/space/land-right-here-180973966/
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With better precision, says Chen, they can tolerate more hazards in the ellipse, which can 
also be smaller, and closer to the juicy spots Stack Morgan wants to study. Ultimately, Chen 

says, TRN means “we can be near those science targets—those death hazards to me—and 
not have to drive years to get there.” Just like on Earth, drive time means fuel and money. 

And you don’t want to know how much it costs to drive in space. 
 

Before the rover can roll, the spacecraft must first survive a descent, called, since the 2012 
Mars Curiosity rover landing, the “seven minutes of terror.” After speeding through the 

Martian atmosphere, an enormous parachute inflates to slow entry, the heat shield 
separates from the capsule, and the rocket-powered “sky crane” hovers to lower the rover, 

wheels down, before blowing the cables and rocketing away to crash somewhere else. 
 

For most of this period, the vehicle won’t have detailed information about where it is. Mars 

missions, Chen says, rely on NASA’s Earth-based Deep Space Network until the end of the 
cruise phase. He compares it to driving while looking in the rearview mirror. 
 

But once entry begins, the vehicle navigates by dead reckoning. It’s got an inertial 
measurement unit (IMU) that tracks acceleration and angular rates, but no visual way to 

scan for landmarks. “At that point the vehicle doesn’t have a way to figure out where it is,” 
says Chen. “It’s still buttoned up in its aeroshell and we’re about to go screaming into the 

atmosphere.” 
 

Chen says it’s like asking a blindfolded person to find his way across a room based only on 
a description of how he was positioned in the doorway. “We tell the vehicle, ‘Well, when the 

bell goes off, we think you’re here, and you’re going in this direction, about this fast,’ ” he 
deadpans. “Good luck!” 
 

With so much uncertainty, Chen says, after heat shield separation, “we could be off in our 
position in latitude and longitude space by up to about three kilometers. That’s not so great 

if you want to know where you are precisely, and dodge craters.” 
The Apollo series of crewed missions to the moon had a solution: Give the astronauts a map 

and have them look out a window. But Mars 2020 is people-free, and the landing must 
unfurl without help from Mission Control, because there’s more than a 10-minute 

communications lag with Earth. Swati Mohan, lead guidance, navigation and control 
systems engineer for Mars 2020, describes landing this way: “Because of the delay, it’s 

already done it by the time you get the signal that it started.” TRN fills in this gap by giving 
the vehicle its own camera and map. 
 

… 
 

Mohan and Andrew Johnson, the Mars 2020 guidance, navigation, and control 
subsystem manager, have gowned up and are standing in a clean room in front of the 

Lander Vision System—the eyes and brain of the navigation technology. (They’ve recently 
finished 17 test flights over the Mojave, so this version is rigged up to fly on a helicopter.) 

The system’s “eyes” are the landing camera. “It’s mounted onto the bottom of the rover, so 

it actually takes pictures of the terrain as we come down,” says Mohan, pointing at the left 
side of the rig. The brain—called the Vision Compute Element—processes those images. On 

Mars 2020, it will be nestled in the rover’s belly. Today, it’s sitting on a shelf, looking like an 

oversize hard drive. 
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This computer’s job is to swiftly compare the images of the approaching ground with 
onboard maps previously stitched together using photos shot by the Mars Reconnaissance 

Orbiter (MRO), which has been orbiting the planet since 2006. It correlates the two sets, 
looking for landmarks. But “landmarks” doesn’t mean rocks or craters. It means tiny pixel 

patterns, gradients of dark and light that are imperceptible to the human eye but can be 

identified by algorithm. Spotting these landmarks, while also using IMU data, will let the 
lander find its position on the map. 

… 
Meanwhile, on the other side of the JPL campus, scientists have been creating Jezero 

hazard maps, marking rocks they can see from orbit, and modeling smaller ones they 
can’t—plus those slopes and sand traps. They will use this to make a “safe targets map,” 

which breaks the terrain down into 10-meter-square “pixels,” each scored according to its 
hazard level. Before launch, they’ll load this onto the spacecraft. 

The Lander Vision System will activate once the vehicle is about 4,200 meters above the 
surface. Once its back shell comes off at about 2,300 meters, the vehicle will use TRN data 

to gauge its position, and will autonomously select the safest nearby pixel from the targets 
map. Then, down it will come. 

Mohan will be watching from Mission Control, and Johnson in the entry, descent, and 

landing war room, hoping to receive a tone—a specific radio frequency—indicating that the 

craft survived touchdown. Then, a camera mounted higher up on the vehicle will send back 
a photo. 

… 
First, lunar missions face a photography challenge. Mars 2020’s rich maps are courtesy of 

the Mars Reconnaissance Orbiter. Because it flies a sun-synchronous orbit, the MRO is 
continuously overhead at about 3 p.m. local time, meaning it’s catching the same shadows 

on every pass. Sharp, consistent shadows are important when you’re trying to map light-

and-dark landmarks a TRN system can find. Mars 2020 is conveniently scheduled to land at 
3 p.m., so what its camera sees should easily match its maps. (As Chen puts it: “It’s always 

kind of 3 p.m. on Mars to me.”) 

The moon has the Lunar Reconnaissance Orbiter, but that spacecraft is on a polar orbit, and 
traces a new longitude line on each pass. “That point in time and view angle will almost 

certainly not correspond to what our lander will see,” says Horchler. “This is even more a 
factor at the poles of the moon, where the shadows are very dynamic, and even small 

features cast very long shadows.” 

… 
Another difference: On Mars, the lander comes down on a parachute, following a steep 

trajectory and using the atmosphere as a brake. But landers can’t parachute on the airless 
moon, so the landing trajectory must be more horizontal—and that means a bigger map 

and more data storage. But Horchler says that with a longer trajectory, they’ll have more 
time to run TRN as they descend, which might offer a more precise landing. 

… 
And the hope for TRN is that, if your camera and algorithm work on one heavenly body, 
they will work just about anywhere. “We’re really agnostic to the surface that we’re landing 

on,” says Campbell, including ones that are super far away. Draper has done work for the 
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OSIRIS-REx sample collection mission to the asteroid Bennu, and Campbell thinks TRN 
might be useful for NASA’s Dragonfly program to send a rotorcraft to Titan. Horchler points 

out that their sensor could be adapted for other moons: Phobos and Deimos, the satellites 
of Mars. 

“You can’t land on Europa without it,” says Johnson. Europa has an ocean covered by a 
giant ice cap, and is a promising place to hunt for life—but there’s no detailed imagery of its 

surface. NASA plans to send the Europa Clipper orbiter to take photos, but a lander would 
have to be designed and launched before Clipper even arrives. “We don’t have the luxury 

like we do at Mars of picking the landing site beforehand, mapping it out as much as we 
possibly can,” Johnson says. 

JPL’s Vision Compute Element will perform a second job after the Mars landing: helping the 

rover drive. Mohan says its forebear, Curiosity, was capable of higher speeds, but poked 

along at about 8 meters per hour during autonomous driving because it couldn’t process 
terrain images while moving. The rover, she says, had to constantly “stop, think, take the 

next step.” These functions work in parallel on their new computer, which they think will 
boost speeds for fully autonomous driving to 60 to 80 meters per hour. This too means 

getting to the juicy spots faster. 

… 

 

Black Hole Changes Star’s Orbit in Gravity Test 
By Camille M. Carlisle, Sky & Telescope Weekly, April 16, 2020 

A long-awaited measurement indicates that a star whizzing around the Milky Way’s supermassive black hole 

has changed its trajectory. 

 

 
 

 

 

 

Artist's concept of the rosette drawn by a star orbiting the supermassive black hole at 
the center of the Milky Way. The illustration exaggerates the effect for clarity: the 
actual shift between the star's farthest points (the tips of the rosette) would be less 
than a milliarcsecond, or less than 10 millionths of a degree.  ESO / L. Calçada 
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An international team of astronomers reports that a star has shifted its orbit around our 
galaxy’s central black hole. The result matches a prediction from Einstein’s framework of 

gravity and, if confirmed, gives us a new window on the way black holes warp the 
spacetime around them. 
 

The star is one of dozens that huddle close around the Milky Way’s supermassive black 

hole, Sagittarius A*. But at 26,000 light-years away and veiled by giant clouds of dusty gas, 
these bright stars are invisible to all but the most powerful infrared telescopes on Earth. 

Even with such instruments, they look like a jumble of moving polka dots. 
 

Two teams, one led by Reinhard Genzel (Max Planck Institute for Extraterrestrial Physics, 

Germany) and the other by Andrea Ghez (University of California, Los Angeles), have 
besieged this region for more than two decades. They’ve been on the forefront of 

technology, assailing the black hole’s fortress with a series of increasingly advanced 
techniques and equipment. The competition between them has been science at its best — a 

strikingly respectful rivalry that has kept them both on their toes. 
 

It is the MPI team that has announced the new result: the second of two tests of Einstein’s 

general theory of relativity (GR), undertaken in the galactic center by both groups. 
 

Star Traces Spirograph Rosette 
 

The stars close to the black hole zoom through a gravitational environment like nothing we 

can probe in the solar system. One star in particular is a key informant: a bright, massive 
B-type star called S2 by the MPI team and S02 by the UCLA team. This star comes closer to 

the black hole than the rest — some 120 astronomical units, or four times Neptune’s 
distance from the Sun. It comes so close, in fact, that it actually dips into the well the black 

hole makes in the fabric of spacetime. Its 16-year, egregiously elongated orbit enables 
astronomers to test two predictions of Einstein’s general theory of relativity (GR): 

gravitational redshift and orbital precession. 
 

Using observations covering S2’s most recent pass by the black hole in 2018, both teams 
successfully detected gravitational redshift: the star’s light temporarily reddened as it dove 

through the gravitational well. Genzel’s team announced its results in 2018; Ghez’s team 
did so in 2019. 
 

Now, the MPI team says it has measured orbital precession, too. 
 

In GR, gravity behaves differently very close to a massive object than it does in Newtonian 

gravity. The massive object warps spacetime in a way that Newtonian gravity doesn’t 
account for. When a star moves through this warp, its path shifts slightly, changing its 

incoming angle a tiny amount. That moves the location of its closest pass by the black hole. 
The effect of moving the periapse also shift the orbit — over time, it will draw a rosette 

around the central object, instead of a single, closed ellipse. 
 

We see this orbital precession in the solar system. Mercury precesses around the Sun, 

largely due to the other planets’ influence. But it took GR to explain a puzzling “extra” 

amount of precession that Newtonian gravity couldn’t account for. Providing a solution to 
the innermost planet’s motion helped convince both Einstein and other scientists that his 

framework of gravity was correct.  

https://www.eso.org/public/news/eso2006/?lang
https://www.eso.org/public/news/eso2006/?lang
https://skyandtelescope.org/astronomy-news/star-swings-around-black-hole-tests-gravity/
https://skyandtelescope.org/astronomy-news/galactic-center-gravity-test-confirmed/
https://skyandtelescope.org/astronomy-news/galactic-center-gravity-test-confirmed/
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… 

Sgr A* May Be a Loner 

For Stefan Gillessen (MPI), who led the analysis, the result brings a fulfilling excitement. 
During his job interview more than 15 years ago to join the institute, they discussed trying 

this project. “It is great to see that, with patience and precision, you can go a long way!” he 
says. 

But Ghez, whose team is currently analyzing its own, independent observations, is cautious. 
“This is a hard measurement that requires a tremendous amount of care,” she says. Not 

only is the star one of many glowing dots, crowded together in images, but both teams 
have also used multiple instruments over the years — each with a unique set of 

imperfections. Every time you switch instruments, she says, it adds uncertainty to the 
coordinate system you’re trying to build. 

… 
One notable implication from the MPI team’s measurements: There cannot be a second, 
massive black hole closely orbiting Sgr A*. Once Sgr A*’s mass is accounted for, S2’s 

motion precludes anything bigger than 1,000 solar masses from hiding inside its orbit. 
Previous work by Ghez and her colleagues similarly ruled out companions at least 10 times 

this size. Several astronomers over the years have speculated about whether our galaxy’s 
central black hole could have tagalongs; given these measurements, any second black holes 

would have to lie farther out. 

Reference: 

Gravity Collaboration. “Detection of the Schwarzschild precession in the orbit of the star S2 

near the Galactic centre massive black hole.” Astronomy & Astrophysics. April 2020. 

  

https://arxiv.org/abs/1912.04910
https://arxiv.org/abs/1912.04910
https://www.aanda.org/articles/aa/full_html/2020/04/aa37813-20/aa37813-20.html
https://www.aanda.org/articles/aa/full_html/2020/04/aa37813-20/aa37813-20.html
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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.org to find local clubs, events, and more! 
 

 
 
 

Become a Citizen Scientist with NASA! 
David Prosper 

 

Ever want to mix in some science with your stargazing, but not sure where to start? NASA 
hosts a galaxy of citizen science programs that you can join! You’ll find programs perfect for 
dedicated astronomers and novices alike, from reporting aurora, creating amazing images 

from real NASA data, searching for asteroids, and scouring data from NASA missions from 
the comfort of your home. If you can’t get to your favorite stargazing spot, then NASA’s 

suite of citizen science programs may be just the thing for you. 

Jupiter shines brightly in the morning sky this spring. If you’d rather catch up on sleep, or if 
your local weather isn’t cooperating, all you need is a space telescope - preferably one in 

orbit around Jupiter! Download raw images straight from the Juno mission, and even 
process and submit your favorites, on the JunoCam website! You may have seen some 

incredible images from Juno in the news, but did you know that these images were created 
by enthusiasts like yourself? Go to their website and download some sample images to start 

your image processing journey. Who knows where it will take you? Get started at 
bit.ly/nasajunocam 

 
Interested in hunting for asteroids? Want to collaborate with a team to find them?? The 

International Astronomical Search Collaboration program matches potential asteroid 
hunters together into teams throughout the year to help each other dig into astronomical 

data in order to spot dim objects moving in between photos. If your team discovers a 
potential asteroid that is later confirmed, you may even get a chance to name it!  Join or 

build a team and search for asteroids at  iasc.cosmosearch.org 

Want to help discover planets around other star systems? NASA’s TESS mission is orbiting 
the Earth right now and scanning the sky for planets around other stars. It’s accumulating a 

giant horde of data, and NASA scientists need your help to sift through it all to find other 
worlds! You can join Planet Hunters TESS at: planethunters.org 

Intrigued by these opportunities? These are just a few of the many ways to participate in 
NASA citizen science, including observing your local environment with the GLOBE program, 

reporting aurora with Aurorasaurus, measuring snowpack levels, training software for Mars 
missions – even counting penguins! Discover more opportunities at 

science.nasa.gov/citizenscience and join the NASA citizen science Facebook group at 
facebook.com/groups/Sciencing/ And of course, visit nasa.gov to find the latest discoveries 

from all the research teams at NASA! 

https://nightsky.jpl.nasa.org/
https://www.missionjuno.swri.edu/junocam
https://www.missionjuno.swri.edu/junocam
http://iasc.cosmosearch.org/
https://www.zooniverse.org/projects/nora-dot-eisner/planet-hunters-tess
https://science.nasa.gov/citizenscience
https://science.nasa.gov/citizenscience
https://www.facebook.com/groups/Sciencing/
https://www.facebook.com/groups/Sciencing/
https://www.nasa.gov/
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Light curve of a binary star system containing a pulsating (variable) star, as spotted on Planet 

Hunters TESS by user mhuten and featured by project scientist Nora Eisner as a “Light Curve of the 

Week.” Credit: Planet Hunters TESS/NASA/mhuten/Nora Eisner 

  

GREAT SOUTHERN JUPITER: Incredible image of Jupiter, submitted 

to the JunoCam site by Kevin M. Gill.  Full Credits : NASA/JPL-

Caltech/SwRI/MSSS/Kevin M. Gill 
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