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A MESSAGE FROM THE PRESIDENT 
 

The Friends of Cayo Costa State Park Committee and on behalf of Cayo Costa State 

Park is applying to get the Park designated as an International Dark Sky Place 
through the International Dark Sky Association.  Richard Finkel of Captiva Cruises 

and the Friends plans to be on our zoom meeting this Thursday to talk about this and 
what is needed to get the application in. 

 
I would like to thank Tom Klein again for coordinating the meeting.  He is looking to 

record this one and make it available. 
 

We only have a few regular business items to deal with, the rest of the meeting will 
be more of an open forum and the Cayo Costa IDA application.  If you have any 

presentations or information you want to share you can present it. 
 

The star parties for October will be discussed at the meeting.  We not only have 
COVID-19 we also have West Nile Virus. 

 

 
Brian
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Star Party Schedule 2020 
 

Sea Hawk Park 10/10 (TBD), 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 –10/17 (TBD), 11/14, 12/12 
 

  Big Cypress Preserve – Tentative   
December 12th,2020,  January 9th 2021, February 13th, 2021, March 13th, 2021 

 

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 

 

“A Great Year for Mars”, by Bob King, Sky & Telescope, October, 2020, pages 48-50.  
 

For NASA-JPL News see  https://www.jpl.nasa.gov/ . 
 
“Juno at Jupiter”, By Dave Stevenson, the Marvin L. Goldberger Professor of Planetary 

Science at the California Institute of Technology in Pasadena, Physics Today, pages 62-63, 

September, 2020.  Abstract:  A NASA spacecraft in orbit around Jupiter is yielding new and 
surprising information about our solar system’s dominant planet. 
 
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. 

 

Minutes for the Zoom Meeting on Sept 3rd 2020 
 

Meeting started at 7:35 pm  There were just over a dozen members present.   

The club’s annual Liability Insurance Premium of $402 is due.  Motion to pay by Jean 

Pilon, second by Tom Klein, motion passed.   
Minutes approval motion by Jean Pilon, second by John MacLean, motion passed. 

Treasurer’s report for August 2020 read by John MacLean, motion by Tom Klein to 
approve, second by Elizabeth Chong, motion passed.  Ending balance for Treasurer’s 

report was 3,018.99 for all accounts.  Business meeting ended at 7:45 pm.  Tom Segur 
did a presentation about Charles Messier, discussion about Big Cypress observing and 

several other open discussion items were presented in the open forum. 
Reported by Brian Risley 

  

https://www.skyandtelescope.com/astronomy-news/
https://skyandtelescope.com/
https://www.jpl.nasa.gov/
https://www.astronomy.com/news
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In the Sky for October 
Rise & set times of planets are in local time for Ft. Myers, FL, (26.6°N, 81.9°W). 

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

Sunrise:  1st  7:19 am (93°E). Sunset:  7:14 pm 267°W)  

Sunrise:  31st 7:36 am (106°ESE).  Sunset:  6:45 pm 254°WSW) 

September starts with 11 hours, 53 minutes of daylight and ends with 11 hours, 8 minutes. 

(https://www.timeanddate.com) 
 

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

SkyMania.com. 
Night sky simulations, such as on https://www.timeanddate.com (select Night Sky) are helpful 
for planning planetary observations relative to constellations and other night sky events 
(Beta).  
 

Moon: Full (twice) –1st, Harvest Moon, & 31st, Blue Moon; Last Quarter – 10th; Apogee – 

3rd ; New – 16th; Perigee – 17th; 1st Quarter – 23rd. On the 1st, it sets at 7:01 a.m. 

(267°W), and rises at 7:29 p.m. (90°E). On the 31st, set time is 7:30 a.m. (282°WSW), and 
rise time is 7:04 p.m. (76°ENE). 

 

Mercury (in Virgo this month) presents its usual, and exasperating, visual challenges 
this month.  On the 1st, at +0.1 magnitude and 6.8” wide, it rises at 9:21 a.m. two 
hours after sunrise (Az, 108°ESE), lost in sunlight, then sets at 8:16 p.m. (252°WSW).  

By the end of October, at a brightness of +1.6 and 9” wide, it rises before the Sun at 
6:47 a.m. (107°E).  Less than an hour before sunset, it sets at 6:06 p.m. (260°W). 

 

Venus (pre-dawn to dawn, starts in Leo, then moves to Virgo this month) On the 1st, it 

rises at 4:21 a.m. at just over 76°E, and sets at 5:12 p.m. (284°W).  Its brightness is at -4 
to -3.9 for the month, and changes from about 13” to 15.5” wide.  On the 31st, it rises at 

5:03 am (90°E) and sets at 5:03 pm (270° W).  Before sunrise on the 2nd Venus and 
Regulus are only ½° apart. 
 

Mars (all night, in retrograde in Pisces all month) is a showoff this month.  Mars is 

travelling ~5 ½ ° north of the celestial equator, providing its photogenic self for all 
telescopes.  It starts the month at magnitude -2.5 & diameter 22½”, rising at 8:07 p.m. 

(Az~83°E) and setting at 8:34 a.m. (Az~277°W) the next morning.  On the 31st, at 
magnitude -2.1 & diameter 20”, it rises at 5:37 p.m. (Az~84°E) and sets at 5:59 a.m. 

(Az~276°W).  It is in opposition on the 13th day.  Referring back to 1988, Mars has not 
been brighter and larger since previous oppositions in 2003 & 2018, when it was farther 

south in the sky.   
 

Jupiter (dusk to midnight & after, Southwest, in eastern Sagittarius).  It starts the 
month with a diameter of 40.4” and ends at almost 40”.  On the 1st, it rises at 2:50 

p.m. and sets about 1:15 a.m. the next morning. On the 31st, it rises just after 1 
p.m. and sets that night at almost 11:30 p.m.  Its brightness starts the month at -2.2 

and decreases slightly to -2.0 on the 31st.  Jupiter and Saturn will be about 8° apart 
at the beginning of October, and will close to about 5.2° apart by the 31st.  They 
continue moving closer together until they are only 0.1° apart on December 21st.  

Jupiter is 90° east of the Sun (E quadrature) on the 11th.  Views of its moons stand 
out a little better in this position. 

 

Saturn (dusk to midnight & after, Southwest, in eastern Sagittarius).  Saturn’s 

brightness decreases a bit from 0.5 to 0.6. Its disk size decreases from 17.2” to 16.3” 
during October.  On the 1st it rises at 3:17 p.m. and sets at 1:50 a.m. the next 

morning.  On the 31st, it rises at 1:23 p.m. and sets around 11:50 p.m.  On 21st & 

http://www.heavens-above.com/
https://www.timeanddate.com/
https://www.timeanddate.com/
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22nd, Saturn, Jupiter and the Moon appear from left to right in the South within an 
hour of sunset, just above Sagittarius.  Saturn is 90° east of the Sun (E quadrature) 

on the 18th.  The rings show up a bit better in this configuration. 
 

Uranus: (all night, in Aries) At the beginning of October, it rises just north of 
due East, Az ≈ 74.1°, at 8:43 p.m. and sets at 9:43 a.m. (286.4°WNW) on the 

2nd.  It appears only 3.73” wide and a 5.7 brightness this month.  As the night 

progresses, it has excellent visibility appearing above Mars, which is above the 
Moon, and can be seen with binoculars.  On the 31st it rises at 6:41 p.m. at Az of 

74.5°ENE and sets at 6:36 a.m. (285.6°WNW) on November 1.  It has excellent 
visibility and “leads” the Moon in the sky on this night. 

 

Neptune: (all night, in Aquarius) On the 1st, it rises at 6:14 p.m. just south of due 

East at 96° Az, and sets about 5:54 a.m. (264.3°WSW) on the 2nd.  It isn’t visible 

until about 8:30-9 p.m., though, until the sky darkens.  It is ahead of the Moon, 
which rises close to 7:40 p.m.  On the 31st, it rises at 4:15 p.m. and sets at 3:54 

a.m. on November 2. 
 

International Space Station: The ISS is visible from October 6-11, when its 
brightness ranges from -3.9 on the 9th to -0.2 on the 7th, and 17th-24th, when its 

brightness ranges from -0.4 on the 17th to -3.9 on the 22nd.  See this link for specific 

times and routes for the ISS:  http://www.heavens-above.com 
 

Hubble Space Telescope: will be visible on nearly every day but a few this month.  
Brightness magnitudes range from +0.7 - +3.8.  See this link for specific times and 
routes for the HST:   http://www.heavens-above.com 

 

Comets and Asteroids:  See this link for specific times and routes for brightest 
observable comets and asteroids:  http://www.heavens-above.com.  Links to finder 

charts are also available.  Comet 88P Howell, with a short period of 5.5 years, is in 
good viewing position every 11 years (it is alternately on the opposite side of the 
Sun).  It will have a brightness of 9.2 and viewed in Scorpius, only 5.6° altitude and 

238°WSW, with a 66° separation from the Sun.  Some others are higher in the sky, 
but much dimmer.  Consider C/2019 K7 Smith in Hercules at 52.9° altitude and 

268°W, 94° from the Sun, but only 15.8 brightness. 
 

With regard to asteroids, 4 Vesta, will be at magnitude 8.3 and altitude 61.2° in Leo.  A 
couple of other visible asteroids are 15 Eunomia at magnitude 10.1 and altitude 41.7° in 

Gemini, and 16 Psyche at magnitude 10.8 and altitude 6.9° in Taurus. 
 

Zoom Meeting Info: (Thursday October 1st 7:30pm) 
 

Here's the link: (you may start as early as 7:15) 
 

https://widener.zoom.us/j/93665406356 
 

Members who are familiar with Zoom may disregard instructions below. 
 

For PC Users: 

You’ll want to install the “Zoom” app. on your computer, if you don’t already have it.  This way 
when you click on the link at the time of the meeting, it will take you directly to our meeting. 
Download for (free) Zoom Client for Meetings: 

https://zoom.us/client/latest/ZoomInstaller.exe 
 

file:///C:/Users/brisley/Downloads/:%20%20http:/www.heavens-above.com
http://www.heavens-above.com/
http://www.heavens-above.com/
https://widener.zoom.us/j/93665406356
https://widener.zoom.us/j/93665406356
https://zoom.us/client/latest/ZoomInstaller.exe
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For Apple Users: 

If you don’t already have the “Zoom” app, you need to download it. After downloading, 

ignore all further instructions, and click to leave the app. (This app will automatically be 

used when you 
double click the link to the meeting on Thursday) 

Here’s the link to (free) Zoom in the App Store: 
https://apps.apple.com/us/app/zoom-cloud-meetings/id546505307 

 
General Instructions to join the meeting: 

1.     Click on the link above to join the meeting 

2.     Click on window that appears, “Join Zoom Meeting”. 

3.     Then “Join Computer Audio” 
4.     On entering the meeting, audio is going to be "off” by default. Press down and hold 
your space bar to talk. Both Brian and the presenter will be unmuted by default.  This is 
being done to 
cut down on background noise, as it seems to accumulate as our numbers increase. 

 
For more information on audio and video go to: 
https://support.zoom.us/hc/en-us/articles/204484835-My-Audio-is-N 

 
Tom’s Email:   kleinto@netscape.net 

 
 
 
 
 

Southwest Florida Astronomical Society, Inc. Event Schedule for 2020 

This is tentative based on Covid-19 conditions 
 

Date                          Event                               Location                            Time/Note 

Oct 1
st
, 2020 Monthly Meeting ZOOM Online Meeting 7:30pm 

Oct 10
th
, 2020 Monthly Star Party Seahawk Park (TBD) Dusk 

Oct 17
th
, 2020 Monthly Star Party Caloosahatchee Regional Park 

(TBD) 
Dusk 

Oct 24th, 2020 Solar Observing Bayshore Live Oak Park 
Port Charlotte 

9:00 am - Noon 

Nov 5
th
, 2020 Monthly Meeting Calusa Nature Ctr Planetarium 7:30pm 

Nov 7
th
, 2020 Monthly Star Party Seahawk Park Dusk 

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

Nov 28th, 2020 Solar Observing Gilchrist Park 
Punta Gorda 

9:00 am - Noon 

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

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

Dec 26th, 2020 Solar Observing Ponce De Leon Park 
Punta Gorda 

9:00 am - Noon 

 

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.

https://apps.apple.com/us/app/zoom-cloud-meetings/id546505307
https://support.zoom.us/hc/en-us/articles/204484835-My-Audio-is-Not-Working-on-iOS-or-Android
mailto:kleinto@netscape.net
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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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Event Photos 

Public Solar Viewing, Ponce de Leon Park, Punta Gorda, FL 

Saturday, September 26, 2020 

 

   
Tom Segur setting up solar scope    “Big” Tom & Tony adjusting scope 

 

 

   
Tony Heiner setting up solar scope            Tony & Tom S. with public participants 
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Members’ Photos 
 
By John Maclean 
John took this planetary trio on September 3 with ZWO ASI 120MC color webcam with 8” 
Celestron Edge HD & 3X Barlow at f/30.  Stacked with AutoStakkert 2 & sharpened with 
Registax wavelets. 

 

 

 

 

 

Jupiter:  shot shows the 

trailing turbulence of the 

storms in the North 

Temperate Belt – the 

whitish belt just above the 

brownish North Equatorial 

Belt. These were first 

reported on August 18 per 

the interesting “Stormy 

Times on Jupiter” article of 

September 9 in Sky & 

Telescope online. You can 

see two areas of dark 

turbulence from right of 

center line to the right hand 
side edge. 

Saturn 
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By Chuck Pavlik 

 

 

 
 
Chuck also provided this link to a Jupiter animation with the red spot and moon, Io.  

https://www.youtube.com/watch?v=XoZIxRg5TcM 

 

  

Mars shot shows the Syrtis Major 
region. 

Mars, shots are taken 4 

minutes apart and notice 

the clouds showing up in 

the shot on the right. 

Must have been sunlight 

hitting it at the right 
angle. 

https://www.youtube.com/watch?v=XoZIxRg5TcM
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Dragonfly Is the First Aircraft Built for the Outer Solar System 
Air & Space Magazine, by Tim Wright, September 2020, by Tim Wright (Print version title:  In 

the Skies Over Titan) 

 

NASA returns to Saturn’s largest moon with a rover that can fly. 

 

 
 

 

 

 

The friendliest place to fly in this solar system isn’t here on Mother Earth. It’s on 

Saturn’s moon Titan, a mysterious world hidden by a methane-rich atmosphere four 
times denser than Earth’s. A team of Titan watchers sees opportunity in that dense 

atmosphere. It will enable them to explore a much larger area on Titan than rovers 
ever have done on Mars. The team is creating the Dragonfly mission, scheduled for 

launch in 2026, to investigate Titan with instruments carried not by wheels but 
propellers. 
 

“The idea of flying on another planet is really exciting,” says Elizabeth “Zibi” Turtle, the 

principal investigator for the Dragonfly mission and a planetary scientist at the Johns 
Hopkins Applied Physics Laboratory (APL). “We’ve seen in the exploration of Mars how 

much mobility enhances the science return and what you can learn by going from place 
to place,” she says. “But on Titan we can take advantage of the atmosphere to fly from 

place to place rather than driving.” 
 

Dragonfly, expected to weigh around 1,200 pounds, will be the size of the largest Mars 
rovers. Instead of resting on wheels, it will land on skids like a helicopter. Describing it 

as a “relocatable lander,” Dragonfly’s designers are relying on eight rotors in a 

An artist’s conception of Dragonfly on the surface of Titan. The real 

article will not launch until 2026, and arrives at Titan’s Shangri-La 
dune sea eight years later, in 2034. (NASA / JPL-APL) 
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quadcopter arrangement. At the end of each of its four arms, two 53-inch counter-

rotating rotors, one atop the other, will provide lift. 

 

Flying will give Dragonfly a level of mobility unmatched by any lander or rover ever 
built. The current otherworldly distance champion is the Mars rover Opportunity, which 

slinks along at an average of two miles per Earth-year. Dragonfly will cover that 

distance in minutes. 

 

 
 

For decades, Titan’s thick, orange-peach haze vexed astronomers who longed for a 
peek at the moon’s surface, but in that smog is a soup of prebiotic molecules that 

makes Titan all the more fascinating for study. NASA’s spectacular Cassini mission to 
Saturn, which spent 13 years exploring the gas giant and its 82 moons, measured the 

ingredients of Titan’s atmosphere, and found that it included organic compounds. 
Cassini’s analysis led to the belief that methane and ethane rain falls on Titan’s surface 

from clouds of chemicals in its sky. Turtle says this complex chemistry is a key to 

solving one of science’s biggest mysteries: How chemistry developed into biology. 

 

“We can’t really study that on Earth because biology is everywhere, and it has 
overprinted its own origins,” she says. “Titan has all the same ingredients that early 

Earth would have had,” Turtle continues. “There’s energy in the form of sunlight. It 

drives photochemistry in the atmosphere by breaking down the methane, and the 
methane recombines to make exceedingly complex carbon molecules.” 

 

Cassini’s radar and its Visible and Infrared Mapping Spectrometer, working in infrared 
light, finally lifted Titan’s vast veil. During periodic passes, Cassini photographed cloud 

movements in Titan’s atmosphere and used radar to peer beneath its haze to map the 
rich detail on its surface. 
 

Cassini also deployed a lander—named Huygens after the Dutch astronomer Christiaan 
Huygens, who discovered the moon in 1655. In 2005, the Huygens lander became the 

first spacecraft to land on a body in the outer solar system. 
 

Taking advantage of Titan’s thick atmosphere, Huygens descended via parachute for 
two and a half hours, measuring atmospheric pressure, temperatures, electrical 

properties, humidity, wind directions, and speed. Equipped with a microphone, Huygens 

also recorded the first sounds ever heard from another body in our solar system. 

Dr. Elizabeth “Zibi” Turtle of the 

John Hopkins Applied Physics Lab 

is Dragonfly’s principal 

investigator. She also worked on 

Cassini’s imaging and radar teams. 
(Courtesy Elizabeth “Zibi” Turtle) 
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The slow descent allowed Huygens plenty of time to photograph the approaching 
surface before it landed, hitting with the same energy as if dropped from an Earth 
height of about three feet. During the 72 minutes it spent on the ground before its 

batteries expired, Huygens revealed that its landing site was a damp stream bed, 
largely composed of water ice, filled with rocks and pebbles. 

 

“The pictures from Huygens made Titan alive as a place,” says Ralph Lorenz, an APL 
planetary scientist who was a member of the Cassini radar team and is Dragonfly’s 

mission architect. “It’s one thing to look from orbit and to map out mountains and 
craters and stuff. It’s an entirely different thing to have a picture taken from the 

surface looking out over the tumbled rocks that show that you landed in a stream bed. 
People can relate to that.” 

 

As Cassini-Huygens was en route to Saturn, Lorenz turned his thoughts to a followup 
mission to explore Titan. Titan has one-seventh the gravity of Earth, and its 

atmosphere is four times thicker: Combining the two factors showed that the power 
needed to fly on Titan is about one-fortieth that required on Earth. Working with 

NASA’s Jet Propulsion Lab, Lorenz was exploring airships. 

 

“I was trying to figure out how much power [airships] would need to fly a given speed,” 
says Lorenz, and “grappling with how to access surface material [for sampling]. And 
when I started looking at numbers, it seemed very obvious that a rotorcraft solution 

would actually be ideal in that you can land and sit on the ground and access the 
surface material.” 
 

In 2000, Lorenz published a paper, “Post-Cassini Exploration of Titan: Science Rationale 
and Mission Concepts.” It lays out the future Dragonfly mission, with one big 
difference: Lorenz proposed a helicopter. “Remember, in the 1990s there weren’t lots 

of multi-rotor drones,” he says. 
 

Earth-bound drone technology had advanced substantially by 2016, when Jack 
Langelaan and his team at Penn State University’s Department of Aerospace 

Engineering were invited to join the project. The miniaturization of inertial 
measurement units made drone control systems possible. New battery technologies 

enabled drones to fly long enough to become useful tools. Advances in electronic speed 

control systems made multi-rotor aircraft more reliable and easier to handle. 
 

Dragonfly exists “because there has been such a revolution in rotorcraft technology,” 
says Turtle. “It’s really the timing of that technological advance with the timing of the 
knowledge we gained from the Cassini-Huygens mission” that makes the Dragonfly 

mission possible. 
 

Lorenz gave the Penn State team the data Cassini-Huygens had collected. “When you 
put all those things together,” says Langelaan, “we end up with a vehicle that operates 

in an aerodynamic regime that is very similar to that of wind turbines here on Earth.  
So the aerodynamics of Dragonfly are very similar to things that we understand very, 

very well.” Wind turbine blades are enormous, but because Titan’s atmosphere is so 

much thicker than Earth’s, Dragonfly’s small rotors have about the same Reynolds 
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number—defining the relationship between the size of an object and the medium 

through which it moves—as a much larger blade. And unlike Earthly helicopters, 
Dragonfly’s blades will turn at low Mach numbers, comparable to light aircraft moving 

through Earth’s atmosphere. 

 

Last June, NASA announced that Dragonfly would be the next mission in its New 

Frontiers program, which funds planetary missions capped at $850 million. Scheduled 
for launch in 2026, it will arrive on Titan in 2034. Although Dragonfly’s overall design is 

almost finished, many details are still evolving. Among the issues to be settled is how 
to package the quadcopter aboard its carrier spacecraft. In a process that involves a 

degree of hardware origami, Dragonfly must be safely nestled inside a heat shield and 
an aeroshell measuring approximately 12 feet in diameter. 

 

“My first thought was, ‘We want to maximize the disk area of the rotor, and the way we 
will do that is I’ll make a coaxial-rotor helicopter [with two counter-rotating propellers 

on a single axle] that fits exactly inside the aeroshell of the spacecraft,” recalls 
Langelaan. “But it turns out that you can actually get a larger net disk area with a 

multi-rotor, with a quadrotor.” He picks up a consumer-grade quadcopter to 
demonstrate his point. 

 

“So here’s my little toy drone that I fly in my basement. I’m going to take this thing 
and fit it inside a spacecraft—a round spacecraft. So I take my propellers and I angle 

them all like this.” Langelaan turns each blade until it is positioned at 45 degrees to the 
hub, essentially squaring it off. 

 

“When the rotors are spinning, this rotor can stick way outside the circle that defines 
the aeroshell,” says Langelaan. “So that’s why you want to have a quadrotor. The 

reason why you go with an octocopter—with the stacked rotors—is so that you get 
some redundancy. So you can lose one rotor and you can still fly safely.” 

 

“The fundamental distinction isn’t so much the number of rotors,” Lorenz says of 
Dragonfly’s multirotor design, “but the architecture of flight control by differential 

throttling with fixed-incidence blades, versus the whole ugly swash-plate business [of a 
helicopter].” It’s the same as how drones operate here on Earth: slowing one rotor 

blade causes it to create less lift, so the drone skews slightly in that direction. 
Helicopters, on the other hand, use swash-plates, complex mechanisms that quickly 

twist the blade on one side to create less lift. “We can lose the function of a motor, a 
rotor—possibly as many as three [rotors]—if they are on different corners,” says 

Lorenz. 

 

While sunlight reaches the Earth in a little more than eight minutes, it takes more than 
an hour and 20 minutes to reach Titan. The sun is so far away, and Titan’s haze is so 
thick, that the surface receives about 0.001% the amount of light we experience on 

Earth, making solar cells for Dragonfly impractical. Like Cassini, Dragonfly will be 
nuclear-powered by a radioisotope thermoelectric generator (RTG). The generator uses 

plutonium-238 as a power source. Encased in small ceramic cylinders, the plutonium 

generates heat as a byproduct of decay, which the RTG converts to electrical power. 
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RTGs have been powering deep-space probes since 1961, including the Pioneer and 

Voyager spacecraft. Because Dragonfly’s single RTG can’t supply enough electricity to 
continuously power its flight motors, the drone keeps a massive battery charged. 

Keeping safe battery levels requires a balancing act to avoid over-draining that limits 
flying time. With eight motors pulling current at the same time, flying will be 

Dragonfly’s biggest power drain. 

 

Dragonfly’s first flight at Titan will be a nail-biter. After descending into Titan’s 

atmosphere from space, Dragonfly will be released from the spacecraft that brought it 
from Earth at an altitude of around 4,000 feet. Following a short freefall, the drone will 

start its eight motors and autonomously descend, using lidar, radar, and cameras to 
pick its own landing zone in the Shangri-La dune sea. 

 

 
 

Dragonfly won’t be the first aircraft to fly on another planet. That honor will most likely 
belong to the Mars helicopter Ingenuity, which launched last July aboard the Mars 2020 

rover Perseverance. The mission is scheduled to land on Mars in early 2021. 

 

The primary goal for Ingenuity is to prove that rotary flight is possible despite an 
atmosphere that is about one percent as thick as Earth’s, so it is an entirely different 
machine from Dragonfly. Both craft are designed to fly autonomously, and both are 

designed to rely on battery power. That’s about where the similarities end. Dragonfly 

weighs approximately 1,200 pounds; Ingenuity weighs less than four. Dragonfly should 
be able to climb at least 12,000 feet into Titan’s air. Ingenuity is targeting 10 to 30 feet 

above the Martian surface. 
 

After landing, Dragonfly will rest briefly on Titan’s surface before beginning a series of 
short hops to explore the immediate area around its landing site, make minor position 

changes for surface sampling, and test flight-related systems. The team expects to 
conduct long-range exploration flights about every 30 days, weather permitting. During 

the planned mission window of about two and a half years, the team at APL expects to 
conduct about 30 flights. But NASA’s rovers often exceed their lifespans. “Hopefully,” 

says Lorenz, “we fly for years and years.” 

 

On Titan’s surface, liquid methane 

pools into seas and lakes. An artist 

imagines the lakes glowing red and 

depicts the moon’s thick crust of 

water ice, potentially with liquid 

water beneath it—which may 

harbor life. (NASA / JPL-Caltech / 
USGS) 
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Long-range reconnaissance profiles will be a “leapfrog” process, so Dragonfly will not 

need to fly all the way back to its initial launch point. Dragonfly’s controllers will select 
forward operating bases rather than risk reaching the end of Dragonfly’s range and 

finding themselves unable to land. 

 

While Dragonfly sits on the surface between flights, an ultraviolet illuminator will look 

for fluorescent compounds, like polycyclic aromatic hydrocarbons—complex chemical 
building blocks—and a gamma ray and neutron spectrometer will check directly 

beneath Dragonfly without having to take samples. Data from those instruments will 
help determine where two drills attached to Dragonfly’s landing skids will bore into the 

surface. A suction system will convey some of the drilled material to a mass 
spectrometer, which will determine its composition. A seismic instrument will detect 

Titan-quakes and use drilling noise to deduce Titan’s subsurface structure. There’s a 
microscope to take ultra-close-up images of material on the surface. Forward-looking 

cameras will provide guidance on areas for Dragonfly to study and help figure out how 
to navigate there safely. More cameras will document the areas beneath and 

surrounding Dragonfly during flight to identify potential landing pads. 

 

Scientists expect to find complex molecules, like tholins, constituents of Titan’s haze 
thought to be the raw materials for prebiotic chemistry. But they also hope to discover 
the presence of amino acids, or lipids, or nucleobases: the molecules that form the 

basis of life as we know it here on Earth. A thrilling discovery would be hydrogen in the 
atmosphere—a chemical potentially breathed by organisms living in the sand. 

 

At -290 degrees Fahrenheit, starved of sunlight, and drinking in methane rain, Titan is 
an alien world. But Cassini-Huygens showed us a world that also looks familiar: a world 

of rivers and lakes whose surface is strewn with ice rocks. Whenever meteorites strike, 
the organic dust-ice mixes with meltwater created by impact. “So now you have 

everything,” says Turtle. “You got energy, you got organics, and you got water. And 
those are the ingredients for life as we know it. These ingredients have been doing 

chemistry experiments on the surface of Titan for millions of years. And what we can do 

with Dragonfly is go to Titan and pick up the results of these experiments that Titan has 
done for us.” 

 

Cassini-Huygens let us truly see Titan for the first time. After Dragonfly, it will never 
look the same. 
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NASA Readies Perseverance Mars Rover's Earthly Twin 
JPL-News Weekly, September 4, 2020  

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

See the source online for videos and links. 

 

As NASA's Mars rover Perseverance hurtles through space toward the Red Planet, the 

six-wheeler's twin is ready to roll here on Earth. 

 

A full-scale engineering version of the Mars 2020 Perseverance rover - outfitted with 

wheels, cameras, and powerful computers to help it drive autonomously - has just 

moved into its garage home at NASA's Jet Propulsion Laboratory in Southern California. 
This rover model passed its first driving test in a relatively tame warehouselike 

assembly room at JPL on Sept. 1. Engineers expect to take it out next week into the 
Mars Yard, where a field of red dirt studded with rocks and other obstacles simulates 

the Red Planet's surface. 

 

A full-scale engineering model of NASA's Perseverance Mars rover now resides in a 

garage facing the Mars Yard at NASA's Jet Propulsion Laboratory in Southern California. 

Credit: NASA/JPL-Caltech 

 

"Perseverance's mobility team can't wait to finally drive our test rover outside," said 

Anais Zarifian, the mobility test bed engineer at JPL. "This is the test robot that comes 

closest to simulating the actual mission operations Perseverance will experience on 
Mars - with wheels, eyes, and brains all together - so this rover is going to be especially 

fun to work with." 

 

Wait, Why Does Perseverance Need a Twin? 

 

Perseverance isn't flying to Mars with a mechanic. To avoid as many unexpected 

issues as possible after the rover lands on Feb. 18, 2021, the team needs this Earth-

bound vehicle system test bed (VSTB) rover to gauge how hardware and software 
will perform before they transmit commands up to Perseverance on Mars. This rover 

model will be particularly useful for completing a full set of software tests so the 
team can send up patches while Perseverance is en route to Mars or after it has 

landed.  

 

And just like Perseverance has a fitting name - one that captures the hard work of 
getting the rover on its way to Mars amid a pandemic - its twin has a name, too: 

OPTIMISM. While OPTIMISM is an acronym for Operational Perseverance Twin for 

Integration of Mechanisms and Instruments Sent to Mars, the name is also a nod to the 
mantra of the team that spent two years planning and assembling it. 

 

"The Mars 2020 Perseverance test bed team's motto is 'No optimism allowed,'" said 

Matt Stumbo, the lead for the VSTB rover on the test bed team. "So we named the test 
rover OPTIMISM to remind us of the work we have to do to fully test the system. Our 

https://www.jpl.nasa.gov/news
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job is to find problems, not just hope activities will work. As we work through the issues 

with OPTIMISM, we gain confidence in Perseverance's capabilities and confidence in our 
ability to operate on Mars." 

 

Almost Identical 

 

OPTIMISM is nearly identical to Perseverance: It is the same size, has the same 

mobility system and top driving speed (0.094 mph, or 0.15 kph), and features the 

same distinctive "head," known as the remote sensing mast. After a second phase of 
building at the beginning of the new year, it will have the full suite of science 

instruments, cameras, and computer "brains" Perseverance has, plus its unique system 
for collecting rock and soil samples. 

 

But since OPTIMISM lives at JPL, it also features some Earthly differences. For one 

thing, while Perseverance gets its power from a multi-mission radioisotope 

thermoelectric generator (a kind of nuclear battery that has reliably powered space 
missions since the 1960s), OPTIMISM features an umbilical cord that can be plugged in 

for electrical power. That cord also provides an ethernet connection, allowing the 
mission team to send commands to and receive engineering data back from OPTIMISM 

without installing the radios Perseverance uses for communication. And whereas 
Perseverance comes with a heating system to keep it warm in the frigid environment of 

Mars, OPTIMISM relies on a cooling system for operating in hot Southern California 
summers. 

 

Welcome to the Family 

 

OPTIMISM isn't JPL's only VSTB rover. NASA's Curiosity Mars rover, which has been 
exploring the Red Planet since it landed in 2012, has a twin named MAGGIE (Mars 

Automated Giant Gizmo for Integrated Engineering). MAGGIE has been helping the 
Curiosity team particularly with strategies for driving across challenging terrain and 

drilling rocks. 

 

OPTIMISM and MAGGIE will live side-by-side in the Mars Yard, giving JPL engineers a 

two-car garage for the first time. 

 

"Missions that are operating require high-fidelity replicas of their systems for testing," 
Stumbo said. "The Curiosity mission has learned lessons from MAGGIE that were 

impossible to learn any other way. Now that we have OPTIMISM, the Perseverance 
mission is well equipped to learn what they need to succeed on Mars." 

 

The Perseverance rover's astrobiology mission will search for signs of ancient microbial 
life. It will also characterize the planet's climate and geology, pave the way for human 

exploration of the Red Planet, and be the first planetary mission to collect and cache 
Martian rock and regolith (broken rock and dust). Subsequent missions, currently under 

consideration by NASA in cooperation with the European Space Agency, would send 
spacecraft to Mars to collect these cached samples from the surface and return them to 

Earth for in-depth analysis. 
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The Mars 2020 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. 

 

JPL, which is managed for NASA by Caltech in Pasadena, California, built and manages 

operations of the Perseverance and Curiosity rovers. 

 

Learn more about the Mars 2020 mission at: 

 

https://www.nasa.gov/perseverance 
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Potential Biosignature Found in Venus’s Clouds 
By: Arwen Rimmer, Sky & Telescope Weekly, September 18, 2020 (Article dates 14, 2020) 

 

Astronomers might have found a potential indication of life in the clouds of Venus 

 
An international team of researchers led by Jane Greaves (Cardiff University, UK) has 

announced the detection of phosphine in the cool cloud decks of Venus. 
 

Phosphine is a trace gas in Earth’s atmosphere associated with anaerobic life. 
Astronomers have previously observed it on Jupiter and Saturn, but its production there 

is understood to be driven by the gas giants’ high pressure, hydrogen-rich 
environments, and intensely hot depths. On Venus, it could be a sign of something else 

entirely. 
 

As reported September 14th in Nature Astronomy, Greaves and her colleagues observed 
Venus first with the James Clerk Maxwell Telescope (JCMT) in 2017, then again with the 

Atacama Large Millimeter/submillimeter Array (ALMA) in 2019. They observed the planet 

at millimeter wavelengths and found the chemical fingerprint of phosphine — a molecule 
that many think could be a biosignature, or sign of life. 

 
The team investigated numerous possible abiotic sources for the molecule in Venus’s 

atmosphere, including geological activity, meteorite impacts, and lightning. None of 
these scenarios could account for the phosphine they had found in the atmosphere. 

 
If the detection pans out, it might be a sign of life on our sister planet. 

 
From Toxic Gas to Biosignature 

 
“Back in 2016 I was going through old solar system literature and I came across the 

detection of phosphine on the gas giants,” Greaves says. “I thought, ‘Whatever is this 
molecule?’” 

 

On Earth, this molecule is mostly produced industrially, but microbes can make it too. 
Greaves was aware of the theory of aerial life on Venus, and she realized that she might 

actually be able to see a certain transition from telescopes on the ground. 
 

“No one had thought to look for phosphine there before,” she says. “When we 
discovered it, I was shocked!” 

 
In its pure form, phosphine is a colorless, odorless gas made up of one phosphorus atom 

and three hydrogen atoms. It is flammable at room temperature and highly toxic, which 
is why it is produced mainly as a fumigant and occasionally used as a chemical weapon. 

 
But it was also shown to be a naturally occurring part of Earth’s anaerobic biosphere by 

Dietmar Glindemann (University of Leipzig) in the 1990s. His research led to the 
discovery of phosphine-producing microbes. In 2013, scientists of the All Small 

Molecules (ASM) project, led by Sara Seager (MIT), decided to include phosphine in their 

search for potential indicators of life on other worlds. 
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Quantum chemist Clara Sousa-Silva joined the effort in 2015, researching its potential 
as a biosignature gas on rocky exoplanets. It was this work that eventually caught 

Greaves attention; the MIT theorists and Greaves’ group of observers finally joined 
forces in December 2018. 

 
The spectral transition that Greaves observed with JCMT and ALMA is by far the easiest 

phosphine line to see from Earth. Looking into Venus’s atmosphere is not easy, as it is 
close, large, and bright. Phosphine absorbs radiation from lower in the atmosphere at a 

wavelength of 1.123 millimeters. The molecule should absorb other wavelengths as well, 
but they are at frequencies not easily accessible from the ground or from current space 

telescopes. 
 

Anita Richards (Manchester University), the team’s ALMA liaison, helped Greaves to 
reduce the ALMA data. “Venus appears almost as big as the entire field of view of 

ALMA,” Richards explains. Identifying the signature caused by phosphine required an 

intricate process of data processing that took four months. 
 

So, Is There Life on Venus? 
 

David Grinspoon (Planetary Science Institute), an expert on Venus who was not involved 
in the project, says that the result will be contentious, in part because the discovery is 

based on a single absorption line. 
 

“People will look very critically at this. As they should,” Grinspoon said. “We don't want 
to jump to the wrong conclusion about something this important.” 

 
The team is confident in the analysis but agrees that independent observations are 

needed to detect other phosphine absorption lines in order to verify the detection. As for 
whether the phosphine on Venus is a biosignature, they’re agnostic. 

 

“My gut tells me an unknown photochemical process is going on,” says team member 
William Bains (MIT). “I think the chances of there being life on Venus are very small.” 

 
Coauthor Sousa-Silva is similarly cautious. “My science tells me the detection is true, but 

it's pretty wild,” she says. “I hope that everyone will get their models running and try 
and find alternatives that explain this. I have reached the limits of my knowledge and 

welcome the rest of the scientific community to join in the fun.” 
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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! 

 

                         Summer Triangle Corner: Deneb 
David Prosper 

 

The Summer Triangle is high in the sky after sunset this month for observers in the 

Northern Hemisphere, its component stars seemingly brighter than before, as they 

have risen out of the thick, murky air low on the horizon and into the crisper skies 
overhead. Deneb, while still bright when lower in the sky, now positively sparkles 

overhead as night begins. What makes Deneb special, in addition to being one of 
the three points of the Summer Triangle? Its brilliance has stirred the imaginations 

of people for thousands of years! 
 

Deneb is the brightest star in Cygnus the Swan and is positioned next to a striking 
region of the Milky Way, almost as a guidepost. The ancient Chinese tale of the 

Cowherd (Niulang) and the Weaver Girl (Zhinü) - represented by the stars Altair and 
Vega - also features Deneb. In this tale the two lovers are cast apart to either side of 

the Milky Way, but once a year a magical bridge made of helpful magpies – marked by 

Deneb – allows the lovers to meet. Deneb has inspired many tales since and is a staple 
setting of many science fiction stories, including several notable episodes of Star Trek. 

 

Astronomers have learned quite a bit about this star in recent years, though much is 

stillnot fully understood – in part because of its intense brightness. The distance to 
Deneb from our Sun was measured by the ESA’s Hipparcos mission and estimated to be 

about 2,600 light years. Later analysis of the same data suggested Deneb may be 
much closer: about1,500 light years away. However, the follow-up mission to 

Hipparcos, Gaia, is unable tomake distance measurements to this star! Deneb, along 

with a handful of other especially brilliant stars, is too bright to be accurately measured 
by the satellite’s ultra-sensitive instruments. 

 

Deneb is unusually vivid, especially given its distance. Generally, most of the brightest 

stars seen from Earth are within a few dozen to a few hundred light years away, but 
Deneb stands out by being thousands of light years distant! In fact, Deneb ranks 

among the top twenty brightest night time stars (at #19) and is easily the most distant 
star in that list. Its luminosity is fantastic but uncertain, since its exact distance is also 

unclear. What is known about Deneb is that it’s a blue-white supergiant star that is 

furiously fusing its massive stocks of thermonuclear fuel and producing enough energy 
to make this star somewhere between 50,000 and 190,000 times brighter than our 

Sun if they were viewed at the same distance! The party won’t last much longer; in a 

few million years, Deneb will exhaust its fuel and end its stellar life in a massive 
supernova, but the exact details of how this will occur, as with other vital details about 

this star, remain unclear. 
 

Discover more about brilliant stars and their mysteries at  nasa.gov. 

https://nightsky.jpl.nasa.org/
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Long exposure shot of Deneb (brightest star, near center) in its richly populated 
Milky Way neighborhood. Photo credit: Flickr user jpstanley.. 

Source: https://www.flickr.com/photos/jpstanley/1562619922 
License: https://creativecommons.org/licenses/by-nc-sa/2.0/ 

 

 
Spot Deneb and the other stars of the Summer Triangle 

by Looking straight up after sunset in September!

https://www.flickr.com/photos/jpstanley/1562619922
https://creativecommons.org/licenses/by-nc-sa/2.0/
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