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THE LENS 103 

amo1~g.s~vcral lci~scs. On all productions, it is very important to he vigilant about 
•crut11Hztn_g the ~magc for de.fcc~s that may come from lens problems. When 
shooting film, this m~ans proJc~tmg the rushes on a good screen and watching 
carefully. \¥hen shootmg video, tt means viewing tapes on a high-quality monitor. 
Unfortunately, on many productions, footage is viewed on bad video monitors, 
low-resolution tape formats or editing systems that may mask lens problems. 

Even expensive lenses v~11 in quality, which becomes apparent in use and can 
be checked by a lens techmcian. When you purchase a Jens, if possible, take a few 
of the same model lens to a technician, since significant differences may exist from 
sample to sample. Small bubbles, which are often visible in a lens clement, usually 
do not affect quality. Small surface scratches on used lenses do not affect perfor­
mance, unless they are fairly numerous, in which case they lower image contrast. 
A chip in a lens element severely impairs the image by scattering light. All the con­
trols on a lens should move smoothly, and nothing should rattle when you shake 
the lens. T here should be no play in the iris diaphragm. A lens that has been hit 
hard should be tested by a technician. 

LENS ABERRATIONS. Centuries before the invention of lenses, painters used a 
camera obscura (literally, "dark room"), which is a dark room with a small hole in 
one wall that looks out onto an exterior landscape. T he landscape is projected on 
the opposite wall. Reduced in size, this concept is the pinhole (lensless) camera. 
Using a lens in a camera increases brightness and sharpness, but introduces aber­
rations in the image. Lens aberrations are distortions in the formation of the two­
dimensional image by the lens. Common aberrations include: curvature of field (if 
the lens is perpendicular to a wall, either the edges or the center of the frame will 
be sharp but not both); chromatic aberration (light rays of different colors bend at 
different angles, decreasing image sharpness and creating a rainbowlike fringe on 
some objects); and astigmatism (vertical lines focus in a different plane than hori­
zontal lines). Geometric distortions are most apparent when a grid is photographed. 
Barrel distortion causes the grid lines to bow away from the center; pincushion distor­
tion will make them appear bowed in. 

Nearly all aberrations, except distortion, are most apparent when the lens iris 
is wide open or nearly so and they limit lens sharpness (see below). As the iris is 
stopped down, the effect of the aberrations becomes less pronounced. 

VIGNETTING. Vignetting is an optical pheno~enon in w1:ich less ~ight reaches the 
edge of the image than the center. Conventionally designed wide-angle lenses 
often show vignetting. Retrofocus wide-angle lenses inc~ease the back focus dis­
tance to avoid considerable darkening of the edge of the image. 

Vignetting, in the loose sense, refers to any loss of light toward ~e edges of the 
frame. This often occurs when lenses from a smaller format are used ma larger for­
mat (for example, 16mm Jenses often do not completely cover the fi ~m a_rea for super 
16 or 35mm cameras). Vignetting is most apparent when the lens is wide ope~ and 
the distance scale is set at infinity (and, in the case of .zoom_ len~e~: at ~e w1d~st 
angle). If a Jens shade or matte box cuts off picture area, 1t too is said to vignette. 
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