
Light touch 

The blue arcs: An electrifying visual phenomena 
Editor's note: Take time out for "The light 
touch," an OPN column meant to be 
shared with students and children of all 
ages. 

The proliferation of red LEDs on elec
tronic equipment of every sort has 
made it easy to observe one of the 
more interesting entoptic phenomena. 
Normally, visual experiences are 

caused when light stimulates the retina, 
the network of nerve cells at the back of 
the eye. Entoptic phenomenon are pro
duced when something other than light 
stimulates the retina. Thus, if you gen
tly poke the side of the eye with your 
lids closed, you will see a spot of light 
on the opposite side of the visual field. 
This so-called pressure phosphene is 
caused by mechanical stimulation of 
nerve cells. 

A wide variety of interesting effects 
are produced when an electric current 
is run through the eye, but this is not 
generally recommended as a casual 

demonstration. However, there is one 
effect of electrical stimulation that can 
be seen in complete safety. For this you 
need to find one of those red LEDs (try 
your camera's flash unit, your stereo 
system, VCR, etc). When you have an 
LED, look at it in a dark room with one 
eye. If you use your right eye, you should 
see one or two blue arcs emerging from 
the light source and ending somewhere 
to the right. The arcs will go in the 
opposite direction in the left eye. If you 
move your eyes so that the red light 
falls in different spots in the visual field, 
you will see the arcs move and change, 

Figure 1 The blind spot 

Figure 2 The wiring of the retina 
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Figure 3 
Axons heading to the 

blind spot 

too. However, they will always end in 
about the same location. 

The effect was first described in 1824 
by Jan Purkjinje, a great Czech scien
tist. It could be known as Pukinje's 
Arcs, but Purkinje already has so many 
effects named after him that it is prob
ably just as well that this effect is known 
simply as the blue arc phenomenon.1 

Three obvious questions spring to 
mind: What causes the arc? What de
termines its shape? Why is it blue? 

The central clue to the cause of the 
arc came from an understanding of the 
shape. All the arcs in one eye end in 
about the same place. With a little fur
ther investigation, you can prove to 
yourself that those arcs end at the blind 
spot. You have a blind spot in each eye 
because all of the nerve fibers (axons) 
that carry information from the retina 
to the rest of the central nervous sys
tem leave the eye at a single location. 
At that location, there are no photore
ceptors and, thus, no possibility of vi
sion. If you have never seen a blind 
spot demonstration, we have provided 
one ihe middle of the facing page (Fig

ure 1). Cover your left eye 
and look at the *. Now 
move the page closer to 
you until the black spot to 
the right moves into the 
blind spot and vanishes. 
The blind spot is in the 
mirror-reversed position 
in the other eye, so if you 
close the right eye and 
open the left, the spot on 
the right will reappear and 
the spot on the left will 
vanish. 

You have a blind spot 
because the retina is built 
backwards from the de
sign suggested by com
mon sense. Figure 2 illus
trates this with a cartoon 
slice through the retina. 
Light comes down from 

the top of the page. To reach the photo
receptors and initiate vision, light must 
pass through the ganglion cells and 
other nerve cells of the retina. The 
axons of the ganglion cells lie on top of 
the ganglion cell bodies and form the 
optic nerve. Axons from all parts of the 

retina must travel to the blind spot 
(Figure 3). Most take a straight path, 
but passing axons would interfere with 
our best vision if they ran across the 
fovea—the part of the retina corre
sponding to visual "straight ahead." To 
avoid the fovea, the axons from cells in 
the fovea and adjacent regions sweep 
out two arcs with shapes that look like 
the shapes of the blue arcs (Figure 4). If 
you place the red spot elsewhere in the 
visual field, you will get different blue 
lines corresponding to the axon path 
from that location to the blind spot. 

So why can you see the path taken 
by the stimulated axons on their way 
to the blind spot when you look at a 
red spot in the dark? Though the exact 
mechanism is unclear, it is most likely 
that the electrical impulses, traveling 
from a normally stimulated part of the 
retina, abnormally stimulate the retina 
along their path to the optic nerve. 
Like other forms of abnormal stimula
tion, this is seen as light—in this case, 
as blue arcs. 

It is not known why the arcs are blue. 
Perhaps it is comparatively easy to 
stimulate the pathways carrying infor

mation from the short 
wavelength cones. The 
fact that they are blue, 
however, helps to ex
plain why a red light is 
the best inducing stimu
lus. Any color light can 
produce the arcs, but 
the arcs are dim and are 
easily hidden by glare 
or scattered light. Red 
light stimulates different 
nerve cells and will inter
fere least with the percep
tion of a weak blue stimu
lus. Many everyday 
stimuli must produce the 
arcs, hut they will be lost 
in the glare of the more 
mundane stimulation. OPN 

Figure 4 
The blue arcs 
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