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A MESSAGE FROM THE PRESIDENT 
 

It’s hard to believe that the time change is coming in 2 weeks.   
 

We had a very busy February.  I would like to thank all who came out to help with our events. 
 

STEMtastic was a great hit.  I would like to thank Mike McCauley, Tony Heiner and Tom Segur 
along with several others who came out on the 10th.   
 

That evening, even though the weather was not great, I had 2 dozen plus come out to the 
Seahawk Park for the star party.  (Randy’s Cape News Press article was a major factor in 
bringing people out that night.)  I was basically alone (there was another new member who also 

came out) but I setup 3 scopes and was able to observe between the clouds for the 1st hour and 
then it cleared more for the next hour.  After that, dew and clouds came in. 
 

On the 12th, Mike McCauley had arranged a star party for a community in North Fort Myers.  He 
and I setup equipment and showed a number of objects before the clouds totally covered the 

sky (and a light rain fell).  The residents had a good time and are interested in doing another 
one. 
 

On the 17th, Phil Jensen, John MacLean, Mike McCauley and I went down to Big Cypress for their 

public observing.  Weather was great there.  They had at least 300 people come out.  We had 
someone from Venice set up next to us, and we talked with people from Tampa and West Palm.  
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They get a great turnout there.  Had long lines at the scopes.  There were other observers with 
scopes from Fort Lauderdale and Naples.  Beautiful dark skies, the winter Milky way disappeared 

into the south horizon.  I do recommend coming out for the next one on the 10th (which is time 
change night.)  It is interesting, Chuck Pavlick was up at the Fak that night and said it was 

cloudy there.  Sometimes just going 20 more miles can make a big difference. 
 

On the 24th, we had the Burrowing Owl Festival at Rotary Park in Cape Coral.  This year it was a 
very special event, as Randy and Pamela Shivak brought out their 9” solar scope.  Their friend, 

Robert Hunt brought out his AP1200 mount for the scope.  This is one serious scope!  Pamela is 
a NASA Solar System Ambassador.  Randy has a facebook site at: 

https://m.facebook.com/profile.php?id=252137221626110&ref=content_filter.  Randy has had 
numerous photos published on different APOD sites and also does presentations at major 
astronomy events. 

Robert does professional observing sessions at a number of resorts along the SW FLA coast.  His 
site is: http://www.bigpupils.com/ 

Several club members and friends came out to help as well.  Chuck Pavlick brought out his solar 
scope, John MacLean spent a good part of the day helping with observing, Gary McFall stopped 

by for a bit and Walt Winton also stopped by for a bit and helped with the crowd. 
 

I would also like to thank my daughters who helped with STEMtastic and the Owl Festival along 
with preparations beforehand. 
 

There were others who also came by at these events who helped an awful lot, but I’m sorry I 
just can’t recall names as I write this. 
 

We have a bunch more events in March.  On Friday the 9th, we are again at Rotary Park in Cape 
Coral for the annual Parks and Rec star party.  We can use as many scopes as possible.  Please 
arrive before it gets dark.  We will be setting scopes up to the east side of the main building.  

You can drive up to where we setup the scopes. 
 

On the 10th, we have the final Big Cypress night of the season.  If you want a dark sky, then you 

need to come down!  Tony and Tom will be out on the 10th at Gilchrist Park in Punta Gorda for 
Solar Observing. 
 

On the 16th, Tony, Tom and crew will be at the FSW observatory in Punta Gorda for public 

observing. 
 

On the 17th, we will be out at Caloosahatchee Regional Park for our monthly star party.  

Remember, time will have changed, so sunset will be an hour later. 
 

Its annual dues time for 2018.  Dues are $20.00 and can be paid at the meeting or mailed to our 

PO Box:  SWFAS, Inc.  PO Box 100127 Cape Coral, FL 33910 
 

Brian 
 
 

Program this Month  

SWFAS Vice-President Bruce Dissette will be the guest speaker at the March meeting of the South 
West Florida Astronomical Society on March 1, 2018.  Bruce will talk to us about Omega Centauri, a 
most impressive and massive globular star cluster in the southern sky.  Bruce's presentation will 
begin immediately after the regular monthly business meeting which will begin at 7:30pm. 

Michael J. McCauley 
Program Coordinator 

https://m.facebook.com/profile.php?id=252137221626110&ref=content_filter
http://www.bigpupils.com/
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Photos from STEMtastic 

 

 
Bob, Tony and Tom showing things to our visitors at STEMtastic 
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Burrowing Owl Festival 

 
The general crowd.  Walt and Chuck talking with the visitors.

 
John looking over Randy and Pamela’s display     Randy talking to a visitor about his huge scope. 

 
Walt, Chuck and Robert (Sorry guys, just back shots!)         The other scopes setup 
 

It was quite busy and we had a very nice prominence to show people.  The ‘Leviathan’ really 
showed beautiful detail in the prominence and around the solar edge.  With that mount/pier they 
can raise/lower the scope for easy observing no matter where it is pointed.  The Shivak’s have 

just moved to the area and I hope to see them out at other solar events in the future.  Their 
scope was a real attention getter! 
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Randy Shivak’s Solar Pictures 

 
Randy has captured beautiful images of the sun.  Visit his facebook page (link in the Message 
above) to find out more about the Shivak’s and his wonderful equipment. 
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In the Sky this Month 
 

Moon:  
 Full – March 2; Last Quarter – Mar 9; New – Mar 17; 1st Quarter – Mar 24; Full – Mar 31 

 
Venus shines at -3.9 magnitude in the west throughout the month, and is separated 

from Mercury by only 1o on March 3. They continue to be close for several days early in 
the month. 

 

Mercury will be relatively bright at -1.3 magnitude early in the month, reaching 
greatest elongation of 18o on the 15th, dimming to -0.4 in a couple of weeks. 

 
Uranus will have a close conjunction with Venus during evening of March 28. You can 

see the 6th magnitude ice giant come to within only 4’ slightly above and to the right of 
Venus. It’s hard to see in evening twilight. 

 
Jupiter rises before midnight early in the month and an hour earlier late in the month. 

It will be shining at a magnitude of -2.3. It begins retrograde motion after the 9th. 
 

Mars rises around 2 am shining at magnitude 0.8 in Ophiuchus. Its diameter grows from 
7” to 8.5” during the month.  

 
Nearby in Sagittarius, Saturn comes up shortly after Mars and shines all month at 0.6 – 

0.5 magnitude. 

 
International Space Station: The ISS is only visible in the evening skies over Ft 

Myers from March 20th to the 24th. See this link for specific times and routes for ISS:   
http://www.heavens-above.com/ 

 
The Hubble Space Telescope appears in the evenings from March 1st through 4th, and 

again from 7th until 24th; best viewing dates are 9th through 14th, and again 16th through 
20th.  See this link for specific times and routes for HST:   

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

Daylight-saving Time begins on March 11.  Spring begins March 20. 
 

As both Venus and Jupiter come into evening view this month, some of you may 
remember the controversial 1950 book Worlds in Collision by Immanuel Velikovsky. 

The book maintained that ~ 3,500 years ago a large, rogue comet was diverted towards 

earth by Jupiter’s gravity, grazing earth and taking up its current orbit around the sun. 
The book uses this concept to explain reversed rotation of Venus, several Old Testament 

stories, and myths drawn from other ancient cultures. Most astronomers were outraged 
by his thesis, but the head astronomer at New York’s American Museum of Natural 

History wanted to create a show for the Hayden Planetarium based on this event. He 
was fired.  More on this story in March issue of S & T and at skepdic.com/velikov.html   
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Southwest Florida Astronomical Society, Inc.   Event Schedule for 2018 

Mar 1st, 2018 Monthly Meeting Calusa Nature Center 

Planetarium 

7:30pm 

Mar 9th, 2018 CC Parks and Rec 
Star Party 

Rotary Park Cape Coral Dusk (Arrive before 
gate closes, park fee) 

Mar 10th, 2018 Solar Observing Gilchrist Park  
Punta Gorda 

9am-12noon  

Mar 10th, 2018 Big Cypress 

Observing 

Big Cypress Visitor 

Center - Ochopee  

7pm (Time Change 

overnight!) 

Mar 16th, 2018 Public Observing Moore Observatory 

FSW, Punta Gorda 

Dusk 

Mar 17th, 2018 Monthly Star Party Caloosahatchee 

Regional Park 

Dusk (Arrive before 

gate closes, park fee) 

April 5th, 2018 Monthly Meeting Calusa Nature Center 
Planetarium 

7:30pm 

April 14th, 2018 Solar Observing Harbour Heights Park  
Port Charlotte 

9am-12noon  

April 14th, 2018 Monthly Star Party Seahawk Park  -      

Cape Coral 

Dusk 

April 20th, 2018 Public Observing Moore Observatory 

FSW, Punta Gorda 

Dusk 

May 3rd, 2018 Monthly Meeting Calusa Nature Center 
Planetarium 

7:30pm 

May 12th, 2018 Solar Observing Ponce DeLeon Park  
Punta Gorda 

9am-12noon  

May 12th, 2018 Monthly Star Party Caloosahatchee 
Regional Park 

Dusk (Arrive before 
gate closes, park fee) 

May 18th, 2018 Public Observing Moore Observatory 

FSW, Punta Gorda 

Dusk 

June 7th, 2018 Monthly Meeting Calusa Nature Center 

Planetarium 

7:30pm 

June 9th, 2018 Monthly Star Party Seahawk Park  -      
Cape Coral 

Dusk 

July 5th, 2018 Monthly Meeting Calusa Nature Center 
Planetarium 

7:30pm 

July 14th, 2018 Monthly Star Party Seahawk Park  -      

Cape Coral 

Dusk 

Aug 2nd, 2018 Monthly Meeting Calusa Nature Center 

Planetarium 

7:30pm 

Aug 11th, 2018 Monthly Star Party Seahawk Park  -      
Cape Coral 

Dusk  (Perseid Meteor 
Shower!) 

 

All events are Weather Permitting.  If it is cloudy, we may not setup at all.  There may 
be no way to provide advance notice of cancellation.   

 

Date Event Location           Time/Note  
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Monthly Star Parties:  These are held at either Caloosahatchee Regional Park (CRP) off SR78  
7 miles east of SR31 or at Seahawk Park in Cape Coral.  Other than park fees noted, these are 

free and open to the public. 
 

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. 

 
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 utilized by the 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. 
 
Big Cypress:  The Big Cypress Visitor Center is located off US41 5 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 Visitor Center during the winter months.  This is 

a real dark sky site.  Their observing events are free.  
 
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. 

 
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. 
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Minutes of the Southwest Florida Astronomical Society – February 1, 2018 

The regular monthly business meeting of the Southwest Florida Astronomical Society was called 

to order at 7:28 pm by president Brian Risley in the Calusa Nature Center Planetarium.  
 

Thirty-six people were present, including two visitors. 
 

Program Coordinator Mike McCauley introduced Fiona Southwell, a National Park Service Ranger 

from Big Cypress National Preserve who presented the program on the ecosystem and seasonal 
changes in the Preserve. 
 

The business meeting resumed at 8:07 pm. 
 

Mike McCauley reported the results of the annual audit of the Club finances.  The accuracy of the 

records was verified, and everything checked out all right. 
Brian Risley reminded us that annual dues for 2018 are due. 
 

Heather Preston reported on events that have occurred at the Nature Center / Planetarium and 

announced some upcoming events. 
 

The past events listed in the printed agenda were reviewed. 
 

Upcoming events listed in the printed agenda were discussed.  Brian Risley is seeking volunteers 
especially for the Burrowing Owl Festival on February 24 and the Rotary Park Star Party on 

March 9.  Additionally, Mike McCauley is doing a star party for a group on February 13, and 
Becky Brooks is having one at her house on February 18 
 

Chuck Pavlick suggested Galt Preserve on Pine Island as a possible star party site.  Becky Brooks 

suggested checking with Babcock Ranch. 
 

Vice President Bruce Dissette is checking into some shows for the Planetarium, and the 
possibility of the Club financing one.  He will report back with additional information. 
 

Ron Madl is looking for volunteers to help with the Newsletter. 
 

Joe Sennich made a motion, seconded by Jean Pilon, to approve the minutes of the January 4, 
2018 meeting as published in the February newsletter.  The motion carried on a voice vote. 
 

In the absence of Treasurer Tim Barrier, Mike McCauley reported a January ending balance of 

$1593.75.  Tony Heiner made a motion, seconded by Joe Sennich, to accept the report.  The 
motion carried on a voice vote. 
 

Fakahatchee Strand Viewing Coordinator Chuck Pavlick reported that there is a $3 per car fee, 

and the ranger is checking. 
 

Brian Risley stated that the Seahawk RC Park normally closes at dusk.  It is only open at night 
for events that have been approved by the City in advance. 
 

Some telescopes are available for checkout even though the larger ones are being used for 
public events. 
 

Bill Francis is looking for help managing the Club website. 
 

Program Coordinator Mike McCauley is always looking for program ideas. 
 

The quarterly update for the Astronomical League has been sent in. 
 

Becky Brooks reported the Facebook group has 60 participants.  We are encouraged to invite 
friends. 
 

The business meeting was adjourned at 8:43 pm.        Submitted by Don Palmer, secretary 
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A Picture-Perfect Solar Eclipse Experiment 
By: Donald Bruns from S & T 

 
A photographic negative of the 1919 eclipse, taken with a 4-inch lens in Sobral, Brazil. The 

positions of the stars are indicated by horizontal lines.     Wikimedia / Dyson et al. 1920 
 

In the August 2016 issue of Sky & Telescope, I explained that I was going to set up an 

experiment to measure the gravitational deflection of stars one year later. I did go to 
Wyoming for the Great American Eclipse, and I experienced perfect conditions that led 

to an incredibly precise result! This is the first time — since Sir Arthur Eddington 
traveled to Africa to witness the 1919 eclipse — that the experiment went just as 

planned, with no weather or equipment problems. While there is no new science in this 
result, being able to accomplish this very difficult experiment for the first time in nearly 

100 years was a wonderful experience. 
 

In 1915 Albert Einstein predicted that the Sun will deflect the starlight passing near it. 

According to his theory of general relativity, gravity warps spacetime itself, which bends 
the path of massless photons. So stars very near the Sun’s disk will appear in slightly 

different positions than if the Sun weren’t there. Of course, we can’t normally see this, 
as the Sun is too bright, but a total solar eclipse provides the perfect opportunity for a 

test. 

http://www.skyandtelescope.com/author/donald-bruns/
https://commons.wikimedia.org/wiki/File:1919_eclipse_negative.jpg?uselang=en-gb
https://www.shopatsky.com/sky-and-telescope-august-2016-digital-issue
http://www.skyandtelescope.com/astronomy-resources/lights-all-askew-heavens-how-solar-eclipse-story-einstein-famous/


11 

 

Surprisingly, though, such tests haven't been attempted very often. I began my 
preparations two years before the 2017 eclipse, after I found out that no one had 

attempted the experiment since 1973, back when they still used glass photographic 
plates. Modern technology, I assumed, would make the experiment much easier. I was 

wrong! While I didn’t have to worry about precise star positions (modern star catalogs 
took care of that) or transporting equipment to a remote continent (I was able to drive 

to my site on Casper Mountain), I still had to worry about things like exposure times and 
good weather. And, since the eclipse only lasted 148 seconds, there was no time to 

correct any last-second errors. 
 

Just for this experiment, the manufacturers graciously loaned me a Tele Vue NP101is 

apochromatic refractor, a Finger Lakes ML-8051 CCD camera, and a Bisque MyT 
Paramount field tripod. I already owned a MyT mount. I, with help from my cousin Steve 

Lang, chose to set up a week early at the Lions Camp near Casper because of the high 
altitude and prospect of clear skies. The nice lodging and meals provided on site were a 

definite bonus! On eclipse day, the place hosted visitors from around the world, from 

England to Latvia, from New York to Texas. We all thoroughly enjoyed the eclipse in 
clear skies and celebrated together after totality. 

 
Don Bruns getting ready on the morning of August 21, 2017. The tripod is bolted to a cement 

base topped with a mosaiced eclipse design built by Steve Lang.   Steve Lang 
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The key to success in this experiment was to plan ahead and practice — something 

every amateur astronomer already knows to do when attempting to image a transient 
event. I did everything I could ahead of time, including verifying electrical power when 

the lights were turned off during totality, to bolting the tripod legs to a concrete base so 
the polar alignment would not accidentally change. My site was in a grassy field 

surrounded by tall trees, and there was no wind at all. For Wyoming, this was rather 
unusual! The eclipse mosaic covering the base features the sun, inner corona, and stars. 
 

I followed a detailed checklist, too. For example: “Remove solar filter.” I didn’t want to 

forget anything in the excitement leading up to totality. During the experiment, I had 

the software play a chime after each exposure. Hearing this every few seconds was 
comforting, and allowed me to view the corona with my binoculars and enjoy the 

spectacle with family and new friends. 
 

I started all the detailed processing back home in San Diego. I had a weather station set 
up to record temperature, pressure, and humidity, so I could correct for atmospheric 

refraction. On two nights before the eclipse, I was able to perform a good polar 

alignment and take calibration images. I left the telescope and camera set up un-
touched for four days. A little guard fence was set up around it, and since all of the 

visitors knew what I was doing, they left it alone. In fact, there were a few other 
telescopes set up early around the Camp, and no one had any problems. 

 
Looking at the images, I could see all the stars that I was hoping for, plus a lot more. 

Using modern software helped me complete all of the analysis in just a few months. I 
decided ahead of time that I was going to follow a certain procedure, and would not go 

back to delete stars or add stars in order to get a better result. I used only stars that 
gave good signals and were not distorted by the corona or neighboring stars. I used 

both MaxIm DL and Astrometrica software to measure the precise positions of the star 
image. They use different methods to do the calculations, and because I had no reason 

to prefer one over the other, I planned from the beginning to calculate the results from 
both software programs and then average the two numbers. This led to an amazingly 

accurate result. 
 

 
The apparent position of a star that just passes near the edge of the sun would be deflected by 
1.75 arcsec in Einstein’s theory.  S&T: Leah Tiscione; source: Donald Bruns 
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The deflection caused by the Sun’s gravity decreases as the distance from the Sun’s 
center, mathematically as 1.75 arcseconds divided by the distance in solar radii. I used 

calibration images taken during totality to help in the analysis. For these, the telescope 
was pointed about 7° from the sun, where the gravitational deflection was very small. 

This is something that many of the previous eclipse expeditions had attempted, but kept 
having problems with. The computerized mount with the automatic scripting worked 

perfectly, giving me the calibration images that I needed (and that 20th-century 
astronomers had always wished for). 
 

Earlier attempts had tried to prove Einstein’s General Theory of Relativity by calculating 
how far the Sun had deflected starlight around it. Relativity gives a value of 1.75 

arcseconds. But past results weren’t very good, averaging 1.9 arcseconds and ranging 
from 1.2 to 2.7 for the various eclipses. My results were looking so good that I needed 

to calculate the theoretical value to a few more decimal places: 1.7512 arcseconds to be 
exact. An even more precise theoretical value is not possible, because scientists don’t 

know the gravitational constant any more accurately. 
 

After careful analysis of my eclipse images, my final deflection constant measured 

exactly 1.7512 arcseconds. A perfect conclusion to a perfect eclipse! Granted, it’s 
coincidental that my final number landed exactly on the correct value, but it is still 

reason to celebrate. My uncertainty is about 3%, the best precision ever achieved by a 
wide margin. The results are available in a more technical format as a paper 

submitted to the journal Classical and Quantum Gravity. There are three longer eclipses 
in the next 10 years, and I hope other amateur astronomers will experience the same 

excitement! 
 

By coincidence, the best-ever optical measurements of the gravitational deflection of 

starlight came only four days after LIGO detected the first gravitational-wave signal from 
a collision of two neutron stars, a result that led to the Nobel Prize. The equations of 

relativity predicted both of these outcomes. All in all, August 2017 was a good month for 
Einstein! 

  

https://arxiv.org/abs/1802.00343
https://arxiv.org/abs/1802.00343
http://www.skyandtelescope.com/observing/totality-whens-next-eclipse/
http://www.skyandtelescope.com/observing/totality-whens-next-eclipse/
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This article is provided by NASA Space Place. 

 

 

What Is the Ionosphere? 
By Linda Hermans-Killiam 
 

High above Earth is a very active part of our upper atmosphere called the ionosphere. 

The ionosphere gets its name from ions—tiny charged particles that blow around in this 
layer of the atmosphere.  

How did all those ions get there? They were made by energy from the Sun! 

Everything in the universe that takes up space is made up of matter, and matter is 
made of tiny particles called atoms. At the ionosphere, atoms from the Earth’s 

atmosphere meet up with energy from the Sun. This energy, called radiation, strips 
away parts of the atom. What’s left is a positively or negatively charged atom, called an 

ion. 

The ionosphere is filled with ions. These particles move about in a giant wind. However, 

conditions in the ionosphere change all the time. Earth’s seasons and weather can cause 
changes in the ionosphere, as well as radiation and particles from the Sun—called space 

weather. 

These changes in the ionosphere can cause problems for humans. For example, they can 

interfere with radio signals between Earth and satellites. This could make it difficult to 
use many of the tools we take for granted here on Earth, such as GPS. Radio signals 

also allow us to communicate with astronauts on board the International Space Station, 
which orbits Earth within the ionosphere. Learning more about this region of our 

atmosphere may help us improve forecasts about when these radio signals could be 
distorted and help keep humans safe.  

In 2018, NASA has plans to launch two missions that will work together to study the 

ionosphere. NASA's GOLD (Global-scale Observations of the Limb and Disk) mission 
launched in January 2018. GOLD will orbit 22,000 miles above Earth. From way up 

there, it will be able to create a map of the ionosphere over the Americas every half 

hour. It will measure the temperature and makeup of gases in the ionosphere. GOLD will 
also study bubbles of charged gas that are known to cause communication problems. 

A second NASA mission, called ICON, short for Ionospheric Connection Explorer, will 

launch later in 2018. It will be placed in an orbit just 350 miles above Earth—through 
the ionosphere. This means it will have a close-up view of the upper atmosphere to pair 

with GOLD’s wider view. ICON will study the forces that shape this part of the upper 
atmosphere.   
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Both missions will study how the ionosphere is affected by Earth and space weather. 

Together, they will give us better observations of this part of our atmosphere than we 
have ever had before.        

To learn more about the ionosphere, check out NASA Space Place: 

https://spaceplace.nasa.gov/ionosphere 

 

  

 

This illustration shows the layers of Earth’s atmosphere. NASA’s GOLD and ICON missions will 
work together to study the ionosphere, a region of charged particles in Earth’s upper 

atmosphere. Changes in the ionosphere can interfere with the radio waves used to communicate 
with satellites and astronauts in the International Space Station (ISS). Credit: NASA’s Goddard 

Space Flight Center/Duberstein (modified)  

  

https://spaceplace.nasa.gov/ionosphere
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