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Can you name a science event that will engage 100 million people? I can: a total eclipse of the 
sun. NASA surveys found that many people saw the 2017 Great American Eclipse, either in 
person or online. In 2023 and 2024, two solar eclipses will be visible throughout the US, and we 
have a great opportunity to enable students and others to enjoy a rare spectacle. This article is to 
help you prepare yourself, students, friends, and neighbors for the upcoming eclipses. It debunks 
some of the most common misconceptions that I have seen during the 12 eclipses I’ve 
experienced. It also explains how you can make a profit for your school or organization, as my 
school has done. People will thank you for providing safe eclipse-watching glasses that they did 
not know to order in advance, and for information and guidance about how to watch an eclipse, 
things to look for, and how to take pictures with a phone. Phone images of the sun and moon can 
be the basis for educational activities; I’ll give one example. 
 
My first solar eclipse was on March 7, 1970, at a small village near Miahuatlán, near Oaxaca, 
Mexico. Two friends and I drove for five days from Pasadena, California, in a Volkswagen 
Beetle not much larger than I am. The sight of a total eclipse was so beautiful and profound that 
I continued 
chasing them all 
over the world. I 
lead groups of 
people to see 
eclipses, and many 
of them get 
“hooked” and 
become eclipse 
chasers. I also 
experience great 
frustration at 
every eclipse. I see many people realize at the last minute that there is something spectacular to 
see but, being unprepared, miss it. 

Figure 1 The author at his first eclipse, Mexico, 1970 Figure 2 Grand Teton, 2017 Total Eclipse.  
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If you help people prepare, if you run a 
school or community event, you will receive 
much thanks, and you can make thousands 
of dollars profit. Since many people don’t 
realize that an eclipse is coming until the 
news blitz that always happens just a few 
days before, you can be the one who 
prepares in advance, in ways outlined below. 
For one partial eclipse, we prepared and 
opened our football stadium, and 10,000 
people attended. For the 2017 total eclipse, 
14,000 filled the Southern Illinois stadium. 
 

Partial Eclipse vs Total Eclipse. What’s All the Fuss About?  
 

Busting the misconception about a 90% partial eclipse! 
 
Far more people see a partial eclipse than a 
total eclipse because you need to be in just the 
right place to see the sun totally covered by 
the moon, whereas an entire continent can see 
a partial eclipse. Only people inside the grey 
path labelled “Total Solar Eclipse” in the map 
at the right will see a total eclipse. 
 
It is nearly impossible to convey how 
spectacular a total eclipse of the Sun is to 
someone who has not seen one. Maybe you 
have seen a partial solar eclipse, and you think 
that if you’ve seen most of the sun covered by 
Moon, then you’ve seen most of what a total eclipse offers. Wrong! Entirely wrong! The sun is 
enormously bright. Only 5% of the sun is as bright as 20,000 full moons. That is why even a 
99% partial eclipse misses the spectacular effects one sees during a total eclipse. That is why it is 
worth travelling to where an eclipse is total if you possibly can. 
 
The 2023 Eclipse will be Annular or “Ring of Fire.”  
The 2024 eclipse will be Total. 
 
The moon’s orbit around the earth is about 5% elliptical, so as 
the moon gets nearer and farther it looks larger or smaller. For 
the 2023 eclipse, it won’t fully cover the sun. This produces an 
annular or “ring of fire” eclipse. The 2024 eclipse will be total. 
 
Watch the Partial Eclipse 
 
If you can’t travel to the total eclipse, watch the partial one. The 
entire continental US will see at least part of the sun covered by the moon on Oct. 14, 2023, and 
again on April 8, 2024. It is a strange and interesting sight to see the moon take a dark “bite” out 
of the sun.  

Figure 3 The Southern Illinois Stadium during totality of the 2017 solar eclipse 

Figure 5 Annular Eclipse. 

Figure 4 Maximum Eclipse Paths 2023 and 2024 
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How to safely look at the sun and how to take eclipse pictures with your phone 
 
People often ask, “Is there dangerous radiation when there’s an eclipse?” The answer is: 
“There’s sunlight!” Sunlight is radiation, and it is dangerous.  Eclipse day is like any other. You 
may have seen a lens focus sunlight and burn paper. If your eye lens focusses sunlight, it 
can burn your retina. So, you must protect your eyes to look at the sun. Two American 
companies, American Paper Optics1, and Rainbow Symphony2, have produced tens of millions 
of inexpensive glasses for looking at the sun. These have been used safely at many eclipses, for 
decades. It is important to order these well in advance of either eclipse, because at the last minute 
the factories get overwhelmed. Both companies will give a small discount to educators.1,2 and  
An important warning: It is common for cheap glasses from China to flood eBay before an 
eclipse. Never trust glasses not produced in the US to protect 
your eyes. Be safe! 
  
If you have a small group, you may project an image of the sun 
using binoculars. As this video shows3, you don’t look at the sun; 
you turn binoculars into a projector. 
 
At previous eclipses, I noticed many people trying to take photos 
of the sun with their phone. They often failed, because phone cameras are 
programmed to take photos of people, not of an orange ball against a black 
background. In addition, sunlight can damage the 
camera just as it would damage your eye if you 
didn’t use a filter. For that reason, I spent 2021 
developing a filter and app that make it easy to 
take pictures of the sun. “Solar Snap” comes with 
glasses for you, phone filters that are made of the 
same filter material as the glasses, and a free app 
optimized for taking sun photos. It also has 
Velcro© to attach the filter to your phone. Solar 
Snap has been tested at a 2021 eclipse with the 
results seen here, and it can be ordered from the 
American Paper Optics link1. 
 
Without the filter, Solar Snap takes good photos 
of the moon.  Measuring the sizes of the sun and 
moon can make for good activities that teach the 
basic statistics of measurement error, allow students to predict if 
the moon is large enough to fully cover the sun, and get them 
ready to watch the eclipses well in advance. One activity that uses 
repeated measurements of the sun and moon accompanies this 
article. 
 
 
 
 
 

Figure 6 Binocular Projection 

Figure 7 Solar Snap - phone photos 
made easy 

Figure 8 Solar Snap 
photos made with 
an iPhone 12 

Figure 9 Sun and Moon Photos with 
Solar Snap. (Moon without filter) 
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What you see at a total eclipse 
 
A total eclipse starts out just like a partial eclipse. Except for 
the few minutes when the moon completely covers the sun, 
you need to protect your eyes as described above. The Moon 
slowly creeps in front of the sun, taking more than an hour. 
You use safe eclipse-watching glasses to follow the progress. 
During the partial eclipse, if there are trees that let light filter 
through the leaves to the ground, you will see hundreds of 
little “crescent suns.” Each one is an image of the Moon 
covering the Sun. A colander or even a woven blanket will do 
the same. A small hole punched in a piece of paper is often used to 
project an image onto another piece of paper held under it. 
 
When the visible disk of the sun becomes a sliver, the pace of the 
eclipse seems to accelerate. Perhaps 20 minutes before totality (the 
time during which the Moon completely covers the sun), it starts to 
get cooler. Shadows become sharp-edged because the source of 
light is getting smaller. When only a tiny bit of the Sun remains, the 
rate of darkening seems to accelerate even more. You may see 
bright planets such as Venus or Jupiter, as you would at dusk. 
(Know beforehand what planets will be in the sky and where.) The 
Moon’s shadow is rushing toward you at about a half-mile per 
second. If you are someplace where there are mountains or clouds in the distance and you face 
west, you can see them go dark as the lunar shadow envelops them perhaps 10 to 15 seconds 
before totality reaches you. It is eerie! Stranger still is that the entire color palette of the 
landscape changes to a more silvery hue. I often feel as if I’m in a science fiction movie, or a 
dream. Then, suddenly, totality hits. 
You take off any eye protection. You 
see the long silver streamers of the 
Sun’s corona stretch across the sky, 
making patterns shaped by the Sun’s 
magnetic field. You see the pink 
flames of prominences at the Sun’s 
edge. The Moon makes an incredibly 
black “hole” in the center of the 
picture. It is usually too dark to see a 
watch or the dials on a camera, but it’s 
not like night — only the very 
brightest stars and planets are visible. I 
always view totality with a good pair 
of binoculars. This gives a wonderful 
view, and I recommend it strongly. Of 
course you can only use unfiltered binoculars during the total part of the eclipse — otherwise 
you would damage your eyes! Plan beforehand to know exactly how long totality will last in 
your location, and maybe make a recorded countdown so you know when totality will end. 
 

Figure 12 By combining short and long exposures, this image tries to show 
 the wealth of detail your eyes see during totality.  

Figure 10 Leaves making pinhole images 

Figure 11 Colander pinhole camera 
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During totality, take time to look around. If there are animals, they may do strange things4. In a 
Bolivian eclipse, llamas surrounded us. In the 1999 Galapagos eclipse, dozens of whales and 
dolphins surfaced right next to our small ship, stayed for totality, and then swam away. We never 
saw them again. Also, look into the distance. The Moon’s shadow during the 2024 eclipse will 
be roughly 100 miles in diameter. That means if you are in the middle of the path of totality, 50 
miles away the ground and sky are still in sunlight. A 360-degree sunset! 
 
No video can capture a total eclipse the way your eyes can. Totality seen in person is something 
you will never forget. However, audio can give you an idea of how people react. They scream and 
cheer. My University of Colorado website4 has videos of animals at eclipses, a totality video edited 
for use on radio and TV, and an unedited video that shows how college students reacted to this 
celestial event that looks like the end of the world. They say much more than, “Holy Cow!”  I use 
discretion and warn my college freshman that the eclipse video we will show in class is R-rated for 
language and that if they might be offended they can leave class for 5 minutes. No one ever does! 
 
I do not recommend trying to photograph a total eclipse unless you have professional equipment 
mounted with a motor to track the sun. Totality is brief, and it is easy to miss the spectacle while 
fiddling with equipment. Professional photographers will take awesome photos like the one in 
Figure 12, and share them. If you want to take pictures with your phone, Solar Snap makes it 
easy to image the partial eclipse, and there’s no pressure because it happens slowly. It also has an 
automatic feature that will take photos every minute without you pushing the button each time. If 
you put your phone on a tripod, you can press that button and the phone will take photos by 
itself, leaving you to watch and experience the eclipse. If you decide to do this, by all means, 
practice weeks in advance, on the not-eclipsed sun. 
 
Run an Eclipse-Watching Event 
 
I encourage anyone who reads this article to prepare your neighborhood for eclipse watching! 
Plan an event in a park or schoolyard. Go to local newspapers and radio and television stations. 
Local papers especially are short on reporters and good stories. Provide information and offer to 
write a draft story. Impress on them how rare solar eclipses are.  Tell them that misinformation 
and rumors circulate at every eclipse, and they can help people safely enjoy a great spectacle. 
Explain that there is no strange, dangerous radiation that appears only during an eclipse. It is the 
same sun and the same solar radiation (sunlight) pre-, during, and post-eclipse. The only danger 
comes from trying to watch an eclipse without protecting your eyes. 
 
If you are at a middle or high school, talk to your principal now. I have not worked with 
elementary age students at eclipses, so I can’t recommend school events for students that young. 
You can talk to service clubs such as Kiwanis, Rotary, and others. Ask if they would provide 
financial assistance so you can supply eclipse-watching glasses, and correct information, to 
schools and schoolchildren in your town. Ask them to help publicize your event. Also talk to 
Boy and Girl Scout Troops, and do all this well in advance!  
 
Think about the logistics of your event: bathrooms, parking, food services, a public address 
system, etc. Our 2012 partial eclipse event drew 10,000 people. Who will help you handle a large 
crowd? If we had spent one minute per person providing each with eclipse-watching glasses and 
a brief explanation, it would have taken 166 hours to deal with all those people! We used the 



6 
 

ticket windows in the stadium to distribute glasses. A local hardware store sold eclipse glasses 
for more than a week prior, which lessened the crowding. The hardware store made over $10,000 
profit in one week on eclipse glasses, and it is humorous to see the observations of the store staff 
as they were overrun by people wanting the glasses.  As one of the staff said, “In my 37 years, I 
can’t think of any product that created this much excitement.” People called, lined up, bought 
them for friends. Glasses at wholesale cost about 75 cents or less. They typically sell for $2, and 
that difference can finance eclipse events. We also worked with non-profit groups that raise 
money for schools. One donated enough money for us to purchase 20,000 more glasses and give 
them free to students.  
 
Approach hardware or other local stores that many people patronize. It is difficult to explain 
what a big event the eclipse will be, and most stores will never have sold eclipse-watching 
glasses. Have them watch the video interview with Boulder Colorado hardware store 
employees.5 This video is extremely persuasive and explains how the store had to set purchase 
limits because of the rush for these glasses. If ordered well in advance, glasses can have school 
or store logos or advertising printed on them. 
 
Other Materials to Help You Prepare 
 
NASA has funded Fiske Planetarium to make short videos about the upcoming eclipses. They 
will be available free early in 2023 at the Fiske website6. We are making three videos: Watching 
a Partial Eclipse, Watching a Total Eclipse, and What Causes Eclipses. The Fiske Planetarium 
Eclipse Website6 has useful information, and it is linked to the free videos by a QR code in the 
videos. 
 
Coursera7 offers hundreds of free college courses online. I created the course, “The Sun and the 
2017 Eclipse.” Taking it will prepare you to answer questions about the Sun that you might get.  
The Great American Eclipse website8 has excellent eclipse maps and information.  The Canadian 
meteorologist Jay Anderson has spent his life studying eclipse weather, and gives advice about 
upcoming eclipses.9 NASA has a very good a Solar Eclipse website10 as does the American 
Astronomical Society11. 
 
The public has a great appetite for cool science when it is well presented, and nothing is more 
dramatic than a total eclipse. Unfortunately, not all editors know this. You can help them 
understand, and get information on radio and TV. Please use all the videos and materials in this 
article and the additional resources listed below and help make this the most-watched total 
eclipse in US history! 
 
Dr. Douglas Duncan is a retired faculty member in the Department of Astrophysical & 
Planetary Sciences of the University of Colorado. From 2002-2018 he directed the Fiske 
Planetarium. He is well known as a popularizer of astronomy. From 1997-2002 he did science 
commentary on the Chicago Public Radio station WBEZ, and he has appeared on television 
programs such as the History Channel and BBC Horizon. In April, 2024, he will be leading an 
eclipse-watching group to “Totality over Texas. 
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Endnotes 
 
1. American Paper Optics [http://www.eclipseglasses.com/] — Eclipse glasses  
    Educator discount: https://www.eclipseglasses.com/products/special-school-discount-program 
    Solar Snap: https://www.eclipseglasses.com/collections/solar-snap-eclipse-app/products/solar-
snap-the-eclipse-app  
  
2. Rainbow Symphony [http://www.rainbowsymphony.com/eclipse-glasses/] Eclipse Glasses 

and Viewers. Educator discount: use the code LoveTeachers 
 

3. Binocular Projection Video: http://casa.colorado.edu/~dduncan/Fiske_eclipse_binocs.mov  
 

4. “Animals at a Total Eclipse:” (video) 
https://casa.colorado.edu/~dduncan/animals_at_Total_Eclipse.mp4  

 
5. Interviews at McGuckin hardware, Boulder, CO: 

http://casa.colorado.edu/~dduncan/HardwareStore.mp4 
 

6. Fiske Planetarium Eclipse Videos (free – funded by NASA grant 80NSSC22M0124.) 
http://www.colorado.edu/fiske/projects/science-through-shadows  

 
7. www.coursera.com Course: The Sun and the Solar Eclipse of 2017 

 
8. Great American Eclipse: www.greatamericaneclipse.com/  

 
9. https://eclipsophile.com/ Eclipse Weather forecasts and information. 

 
10.  https://solarsystem.nasa.gov/eclipses/home/ NASA Solar Eclipse website. 

 
11. https://eclipse.aas.org/ American Astronomical Society eclipse website. 
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The preceding article has been accepted by The Physics Teacher. After it is published, it will be found at 
https://doi.org/10.1119/5.0131185. 
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