
The short answer is yes, Dash could run 
fast enough to be invisible. Exactly how 
fast he would have to run depends on 
many factors.

For an object to be visible, light par-
ticles (photons) must bounce off the 
object and into your eye. There must be 
enough light that specialized neurons 
in the eye—the rod and cone cells that  
form the photosensitive pixels of the  
retina—are activated to a level that trig-
gers awareness. If Dash zipped through 
your field of view so quickly that too 
little light from him reached your retina, 
you would not see him.

What is the minimum amount of light 
required? In a classic experiment,  people 
in complete darkness were exposed 
to flashes of light. Only the rod photo-
receptors were sensitive enough to detect 
the light intensities used in this experi-
ment. At the minimum flash brightness 
required to trigger visual awareness, only 
a handful of rods each absorbed just 
one photon. The implication is striking: 
single cells, capturing single particles of 
light, can trigger perception.

However, at best, the rods can provide 
only a low-resolution image. To see and 
recognize Dash requires cone photo-
receptors. Cones allow high- resolution 
color vision in brighter light. Unlike 
rods, individual cones must absorb many 
photons to generate a sizeable response. 
And since each cone contributes a single 
pixel to the final image, many cones are 
required to “draw” Dash on the retina. If 

Dash were moving fast, photons bouncing 
off him would be scattered across many 
cones, and each of these cones might be 
insufficiently activated, so Dash would 
be invisible. If there were just a little more 
activation, he would appear as a blur.

The less light there is, the more Dash 
can afford to take it easy. At noon when 
there is a surplus of photons, he has to be 
at his speediest to be invisible.

Other factors are at play. One is eye 
movement. We never look steadily at a 
single point in space. We are not aware of 
it, but our eyes constantly dart from one 
location in the visual scene to another. 
They make small jumps that last about 
a fifth of a second. These jumps are 
called “saccades,” during which our 
visual system is suppressed. If Dash shot 
past during a saccade, you would not see 
him. If he ran past a crowd, chances are 
that at least some people would be in 
midsaccade and would miss him.

The bottom line is, a complete answer 
to your question does not exist. How much  
light is required for a good cone signal, 
how activity across the array of cones is 
assembled into an image, how the visual 
system shuts down during a saccade, and 
other factors such as attention are active 
research areas.

a n s w e r e d  B y  m i C h a e l  t r i  d o ,  an assistant 
professor at Children’s Hospital Boston, 
Harvard Medical School.

How fast would 
an object have 
to move to be 

invisible to the 
naked eye? 

Could Dash from 
“The Incredibles” 
really run so fast 

that we could 
not see him? 

 Asked by John, a high school  
student from Virginia.

Science is all about asking questions, exploring the problems that confound or intrigue us. But answers  
can’t always be found in a classroom or textbook. At HHMI’s Ask a Scientist website, working scientists 
tackle your tough questions about human biology, diseases, evolution, animals, and genetics. 
Visit www.hhmi.org/askascientist to browse an archive of questions and answers, find helpful Web links,  
or toss your question into the mix. What’s been puzzling you lately? 
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Webvision: webvision.med.utah.edu.
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