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Breakout Discussion Session:
Essentials of Eclipse Eye Safety: 
Direct & Indirect Viewing, With or 
Without Optics
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This is 
Mom 
saying…

…“Never 
look at 
the Sun!”



Exception: The 
totally eclipsed 
Sun is only about 
as bright as the full 
Moon — and just 
as safe to look at.*

*Even with binoculars or a telescope!



But the Sun at any other time, such as…
• when no solar eclipse is occurring,
• during a partial or annular (ring) solar eclipse, and
• during the partial phases of a total or annular eclipse

…is dangerously bright. There is a serious risk of retinal injury.
To look at the Sun at such times, you must use an appropriate solar filter!



What’s an “Appropriate Solar Filter”?

One that complies with the ISO 12312-2 international 
standard, as confirmed by an independent laboratory 
accredited to test for such compliance.



Safe Solar Filters Are Very Dark
Maximum visible-light transmission: 
<0.001% (that’s 1 part in 100,000)

Safe Solar Filters Attenuate UV & IR Too

Maximum ultraviolet transmission ~ 0.001% 
Maximum infrared transmission ~ 3%

The main danger comes from intense short-
wavelength (blue) visible light, which can 
cause photochemical injury to retinal cells.



Commonly Available Safe Solar Viewers

Two largest U.S. manufacturers: Rainbow Symphony & American Paper 
Optics (both use filter material made by Thousand Oaks Optical).



No!
Are very dark sunglasses safe
for direct viewing of the Sun?

They transmit thousands of times too much light!



Doesn’t the Sun emit dangerous rays during a solar eclipse?

No more so than at any other time. The Moon has no 
“focusing” or other effect. Earth’s atmosphere shields us 
from most harmful solar radiation across the spectrum.



Every commercial telescope comes with a 
warning never to aim at the Sun.

This is less about safety than it is 
about legal liability protection.



Amateur and professional astronomers 
regularly observe and photograph the Sun.

How do they do it?!



They use widely available, 
relatively inexpensive, 
special-purpose solar filters.



Filter, cover, 
or remove 
your finder!

If filter doesn’t fit 
snugly, add tape.

Use only special-purpose solar filters on your precious optics!

These are usually made of metalized glass (left) or polyester (right).



Is it safe to wear eclipse glasses while 
looking through unfiltered optics?

No!



There’s another safe 
approach:

You may safely view a 
projected image of the 
uneclipsed or partially 
eclipsed Sun without a filter.

IMPORTANT: Don’t look at 
the Sun through the pinhole! 

Pinhole 
Projection



What if there are no trees around?

Here’s a safe way to watch the partial 
and annular phases of a solar eclipse.



Use your Sun hat!



Cross your fingers!



Binocular Projection

One lens uncovered, one lens covered. Use a tripod.



Binocular Projection

Add a cardboard “Sun shield” to improve the view.
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Top U.S. suppliers of
custom-printed viewers:

• American Paper Optics
• Rainbow Symphony



Rick’s Recommended Safe Viewing Plan

Initial partial phases and beginning of totality:

Keep your eclipse glasses or other solar filters on until you can’t 
see anything through them, then take them off to marvel at the 
totally eclipsed Sun, especially the corona.

Yes, you’ll miss the first diamond ring, but you will get a terrific view 
of the breaking up of the thin solar crescent into Baily’s beads, and 
you will avoid getting dazzled with bright sunlight, which would make 
it hard to see faint coronal streamers during totality.



Rick’s Recommended Safe Viewing Plan
End of totality and final partial phases:

Wait to put your eclipse glasses or other solar filters on until after 
you’ve seen the second diamond ring. Watch the diamond ring for 
at most a few seconds.

This refers to “naked-eye” observing only. If you’re using binoculars 
or a telescope to look at totality, you MUST replace your solar filters 
when the chromosphere appears along the Moon’s retreating limb, 
lest you be harmed by the brilliant light from the first of Baily’s beads 
to appear (i.e., the “diamond” of the diamond ring).
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