
Colors 
From the Eye 
of a Needle 

BY C H A R L E S C A M P B E L L 

On Labor Day weekend I was sit
ting on my front steps on Sunday 

morning reading in the bright, warm 
sunlight. As I read I noticed circles of 
light appearing at the side of my field 
of vision and I was surprised at what 
I saw in them. I wasn't surprised to 
see the circles themselves. I had often 
seen them when reading in bed with 
a night light. They are caused by light 
scattered from specks of seemingly 
ever present dust on my glasses. 
These point sources of light, close to 
the anterior focal point of the eye, 
cause blur circles to form on the reti
na. One can see all manner of inter
esting effects in these blur circles 
such as shadows cast on the retina by 
floaters in the vitreous humor of the 
eye, diffraction patterns created by 
irregularities in the crystalline lens, 
and even thin film diffraction effects 
caused by tear film breakup. But 
what I saw that was new and surpris
ing that morning was all types of col
ors in the circles of light. The colors 
formed no particular pattern and the 
cause was not obvious to me. 

It is hard to perform any type of 
controlled optical test using dirt 
particles on your glasses as the 
source of light. So I looked for a 
convenient point source that I could 
more easily control and thought of 
using the rounded end of a sewing 
needle. As a highly convex reflecting 
surface, it would create something 
very near to a point source when the 
sunlight shone on it. I soon found a 
needle and when I viewed the 
reflected light of the sun through 
the needle's eye, not only did I see 
colors, but I also saw something 
even more surprising. The colors 
were organized in parallel bands. I 
found as I rotated the needle that 
the bands moved in a direction per
pendicular to their edges but did 
not rotate. However, I found I could 
change the orientation of the bands 
if I viewed the needle at different 

orientations to the sun. For 
instance, if I faced the sun while 
viewing the end of the needle, the 
bands were vertical. If I turned 90° 
so that the sun was over my shoul
der, the bands took an oblique ori
entation. It seemed that the bands 
were aligned with the plane formed 
by a line from the sun to the end of 
the needle and a line from the end 
of the needle to my eye. I wondered 
if I was seeing a polarizing effect. I 
tried polarizing the light both before 
it struck the needle and after it was 
reflected, but found no effect on the 
colored pattern as I rotated the 
polarizer. The colors looked some
thing like colors caused by thin film 
interference and I thought perhaps 
there was a thin film of oil or some 
other substance on the surface that 
might have caused the effect. 

I carefully cleaned the end of the 
needle but there was no change in 
the colored fringes after the clean
ing. The parallelism of the bands 
made me think that perhaps it was a 
form of Young's two slit interference 
phenomenon. I examined the end of 
the needle under a microscope and 
could sometimes convince myself 
that I saw multiple sources of light 
quite close to one another caused by 
irregularities in the surface finish of 
the needle. I wondered if this needle 
was unique, and so tried several oth
ers. All produced colors, although 
on some, the bands of color rotated 
as the needle was rotated, contrary 
to my first experience. 

This is the most interesting and 
puzzling effect. It is certainly an 
interference effect that is taking 
place on the retina. When I tried a 
bright artificial light source, such as 
a quartz halogen lamp, instead of 
the sun I certainly saw the blur cir
cles, but there were no colors in 
them unless I first collimated the 
light before it reached the end of the 
needle. I have demonstrated the 

effect to various friends and col
leagues, but no splendid explanation 
has come forth. Laurence Mertz (a 
retired pioneer in the field of Fouri
er spectrophotometry) made the 
interesting comment that we were 
seeing the Fourier transform (or 
something quite like it) of the light 
reflected by the needle. He postulat
ed this since the source is typically 
held at or close to the anterior focal 
point of the eye while the retina lies 
about at the posterior focal point of 
the eye. 

I think that the colors are created 
by some type of inference like 
Young's two slit experiment. Very 
similar, and perhaps, identical 
effects were reported by Goethe in 
his book Theory of Colors in the sec
tion on catoprical colors. However, 
as was his fashion, he gave no scien
tific explanation of the effects he 
saw. It is still not clear to me exactly 
what is happening. Let me know 
how you'd characterize this effect. 

Charles Campbell is director of technical market
ing at Humphrey Instruments, San Leandro, 
Calif. 

In the eye of the needle 

To view colors from the eye of the needle, all 
you need is a sunny day, a sewing needle, and 
your own eye. Be careful with the needle. I 
usually stick the sharp end into a piece of 
cardboard or cork so that it is well covered. 
Start by facing toward the sun. Hold the needle 
between your thumb and forefinger, so that it 
lies parallel to the thumb. Hold the blunt end 
of the needle about level with your nose to 
start so that you can see the end shine brightly 
from the sun's light. Carefully bring this shin
ing point of light toward your eye. The point 
will grow into a disk of light, and when the 
disk seems to be about the size of the end of a 
pencil, you will see the colored bands and 
other colored patterns. 
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