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 ■ Define the components of your sense of 

vision and how these components relate 

to photography.

 ■ Summarize the importance of light 

in photography.

 ■ Explore the effects of different lighting 

conditions on photography.

 ■ Describe color temperature and its effect 

on photography.

 ■ Recognize the potential problems when 

 photographing with multiple light sources.

 ■ Use a digital camera’s custom white 

balance function.

 ■ Become aware of the different qualities 

and directions of light and how they 

affect  photography.

 ■ Describe how commercial and portrait 

 photographers handle lighting requirements.

 ■ Demonstrate basic skills in classic 

portrait  photography.

Chapter Learning Objectives

Working with Light

C H A P T E R

11
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 ight is of the utmost importance 

in photography. The word “photography” is derived from Greek words meaning 

“writing with light.” You have actually been studying light throughout this text, but in 

conjunction with camera and darkroom functions. In this chapter, you’ll learn more 

about light itself and how to control light to improve your photographs.

An understanding of light includes a basic understanding of how you see. Vision is 

critical in photography, and there are similarities between how your eyes and your 

camera process light. We will begin the study of light by looking at your sense of vision.

L

Figure 11-1

Diagram of the human eye. 

Photo courtesy of National Eye 
Institute, National Institutes of 
Health (NEI/NIH).

Human Vision

Your eyes are responsible for gathering, focusing, 
and transmitting visual information to your brain. 
Over 70% of all the sensory receptors in your body 
are in your eyes. You’ll begin the study of vision by 
examining the basic anatomy of the eye.

The Eye
The cornea, the clear, colorless outer covering, is 
responsible for protecting your eye from foreign 

particles and environmental irritants (Figure 11-1). 
Behind the cornea is the iris, the colored portion of 
your eye. It is a muscle that automatically contracts 
and expands, depending on the amount of light 
in your environment. The pupil is the center hole 
that allows light to enter your eye. By contract-
ing and expanding in response to the light in your 
environment, your iris controls the amount of light 
coming through the pupil and falling on the back 
of your eye.
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The lens of your eye is a gelatinous disc, 
convex on both sides, residing immediately 
behind your iris. The lens bends the light 
coming into your eye so that the image 
converges, flips upside down, and falls on 
the rods and cones in the back of your eye. 
Muscles on either side of the lens contract 
and expand, reshaping the lens and result-
ing in near-instantaneous focus, regardless 
of the distance between you and the object 
on which you’re focusing.

The lining in the back of your eye, 
the retina contains 125 million special-
ized photoreceptor cells, with 7 mil-
lion cells responsible for color vision and 
118 million cells responsible for grayscale 
(black-and-white) vision. Your eye’s pho-
toreceptors transform light information 
into electrical impulses.

Several layers of nerve cells, so small 
as to not hamper vision, lie just above the 
retina. These nerve cells gather the electri-
cal impulses from your photoreceptors and 
carry them into your brain. Your brain is 
responsible for interpreting these electri-
cal impulses, with the net result being your 
perception of the visual information.

Photoreceptors
Each eye has millions of photoreceptors 
on the retina, most of them opposite the 
pupil. There are two major categories of 
photoreceptors, rods and cones. Rods are 
responsible for collecting and interpreting 
light in terms of black, white, and shades 
of gray. They are incapable of interpreting 
color information. Rods are responsible for 
your ability to see at night.

Cones are responsible for color vision. 
Sensitive to only one of three colors—red, 
green, or blue—each cone can be identified 
as being red-sensitive, green-sensitive, or 
blue-sensitive. Although they work very 
well during the day and in artificial light, 
cones aren’t very good at gathering color 
information in low-light conditions. As a 
result, our color vision in relatively dark 
surroundings is very poor and we see more 
in shades of gray.

Sensory Nerves and Optic Nerve
A very fine, nearly invisible network of 
sensory nerves (or neural network) covers 
the rods and cones in your eyes. The neural 
network converges at the optic nerve, the 
major nerve that transports the electrical 
impulses to the brain.

Visual Perception
So far, you’ve learned about how your eye 
and brain allow you to see. That’s only half 
the story. Once the light information enters 
your brain, a variety of factors influence 
what part of your surroundings actually cap-
ture your attention. This is called perception, 
which is different from strict visual informa-
tion. Perception determines what you notice 
in a scene, how you recognize shapes and 
colors, how you feel about the scene, and 
how you recall the visual  information.

It takes prior knowledge to identify 
items in a photograph. It takes life expe-
riences to process the visual information 
and identify the most important aspects of 
a scene. Hence, perception invokes your 
emotions and makes you feel something 
about the photograph. Without your brain’s 
capacity to remember and learn from prior 
experiences, most photographs wouldn’t 
have much meaning for you.

In addition, your own goals and expec-
tations, memories, and minute-to-minute 
thoughts alter your attention to the visual 
information entering your brain. This fact 
is important not only when you are creating 
photographs, but also when you listen to 
people critiquing your photographs. Every 
viewer of your photographs has expecta-
tions, memories, learned responses, and 
general opinions developed over years of 
living. Those thoughts and experiences 
alter what a viewer will notice and how he/
she will react to your images.

Human Vision and the Camera

As digital photography was developed, 
experts referred to the rod and cone func-
tions to develop the sensors responsible for 
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digital image capture. Table 11-1 offers a 
rough translation between the human eye 
and cameras/digital captures.

Light and Electromagnetic 
Radiation

Light is a form of energy that physicists call 
electromagnetic radiation that travels 
in tiny packages called photons. Photons 
travel through your camera’s lens and 
strike the film or digital sensors, starting 
the production of an image.

Studying these wavelike motions reveals 
how color is associated with light. You are 
probably familiar with the historical work 
that Sir Isaac Newton conducted in 1665. 
Newton passed a white light through a 
prism and observed the rainbow of  colors 

on the other side. He determined that white 
light is comprised of all of the colors com-
bined: red, orange, yellow, green, blue, 
indigo, and violet. Together these colors 
comprise the spectrum of colors visible to 
the human eye (Figure 11-2).

Light and Color
The electromagnetic field of visible light 
fluctuates at a variety of speeds, creat-
ing differences in the wavelengths of that 
energy. The amount of space between 
the peaks of each wave is measured in 
hertz, or more commonly, megahertz 
(1,000,000 hertz). A hertz is the number 
of  wavelengths that pass a marker within 
a single second. We identify the different 
frequencies as color.

Table 11-1
Eye-Camera Correlation 

© Cengage Learning 2012

Human eye Function Camera equivalent

Eyelid allows light in or blocks light Shutter

Lens focuses the scene to a specifi c 
point at the back of the dark chamber

Lens

Pupil a hole that lets light enter an 
enclosed dark chamber

Aperture

Iris A muscle or mechanical piece 
that increases or decreases size of 
opening

Diaphragm

Photoreceptors Process light, convert light to a form 
that can be sent to brain or recorded.

Film or ccd/cmos

Brain Processes the information to form 
an image

Darkroom\computer.

Camera body Dark chamber of the eye. Space between the lens and 
fi lm (camera) or the lens and 
fovea (eye).

Normal fi eld of vision 160 degrees horizontally and 
135 degrees vertically

“normal” focal length lens

Curvature of cornea 
and lens

Bends light toward a focal point 
in the interior of the eye

Bends light toward a focal 
point in the interior of the 
camera
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Figure 11-2

The electromagnetic 
spectrum.

Photo © KS.
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Equally as important to photographers 
is what happens when light reflects off of 
objects. Every object has a physical property 
that determines which wavelengths of light 
will be absorbed and which will be reflected. 
An object we identify as red absorbs all 
visible wavelengths other than red. The 
absorbed energy is typically changed into 
heat energy and ceases to be light energy.

How We See Color and Tones
The red, green, and blue photoreceptors in 
your eyes are similar to the red, green, and 
blue color systems used in computer moni-
tors, video cameras, and digital sensors. 
Your brain takes the color information and 
reads the various mixtures of these three 
colors, resulting in your ability to see the 
visible spectrum of light.

The rods in your eyes are similar to the 
tonal values (range in brightness) used in 
monitors and cameras. The tonal range from 
darkest dark to brightest light is a grayscale 
range containing no color information. Values 
are specific points along the tonal range. An 
image with mostly high values is relatively 
light, whereas an image with mostly low val-
ues is relatively dark (Figure 11-3).

Figure 11-3

Capp Street 3. Tonal values 
are always grayscale. This 
image consists of a wide 
range of tonal values from 
very light to very dark.

Photo © Barry Brukoff, 
2005. Capp Street 3. 
www. brukoffphoto.com.
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Your digital camera captures red, 
green, and blue color information, and the 
 corresponding tonal information, on its 
photoreceptors and translates that informa-
tion to a digital form that Photoshop and 
other image-editing software programs can 
read. Photoshop stores the red, green, and 
blue color information in separate color 
channels and makes visible one composite 
color channel on screen, allowing you to see 
millions of colors on your monitor. The tonal 
range from dark to bright is also represented 
within each color channel (Figure 11-4).

Pay Attention to Light

When you take a photograph, you aren’t 
recording an object, person, or scene—you 
are recording the light reflecting off that 
object, person, or scene. The light bouncing 
from the scene goes through the lens and 
comes into contact with your camera’s film 
or digital sensor. This may seem like split-
ting hairs, but it’s actually very important. 
Photographers do pay attention to the per-
son or object they are photographing, but 
they pay at least as much or more attention 
to the light reflecting off that subject. How 
they work with that light—and how they 
choose to record it onto film—is an integral 
part of creating a successful photograph.

Set up a collection of solid objects in a 
row on a table. Using only one small light 
source such as a lamp or flashlight, look at 
the shadows the objects cast. Note the direc-
tion and quality of the shadows. Do this with 
several light sources from varying distances. 
Note that despite changes of light sources, 
all of the objects within the group will cast 
the same quality of shadows. In other words, 
it isn’t just the object itself that’s dictating 
what the shadows look like; it’s also the size, 
quality, and distance of the light source that 
determine how the shadows appear.

Shadows help you visually interpret your 
world. Highlights and shadows give you a 
three-dimensional read of  whatever you see. 
This is particularly important when you’re 
trying to get the feel of a three-dimensional 
image on a two-dimensional print.

Fast and Slow Falloff

The sun is the most convenient light source 
for photographers. It is very large, but it’s 
also very far away. This effectively makes 
the sun a small light source from a very great 
distance. Because light rays from distant 
sources tend to run parallel to each other, 
the light is highly directional. When the light 
rays strike a three-dimensional form, only 
the side of the form closest to the light source 

Figure 11-4

Illustration of photosites 
within a sensor and 
the resulting channels 
in Photoshop.

Photos © KS.
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will be lit. As the form’s surface curves, fewer 
of the light rays strike it, causing decreasing 
brightness. The side of the form opposite the 
light source receives no direct light rays.

Falloff is the word used to describe the 
space where the brightest area on a three-
dimensional form transforms to darkness. 
Fast falloff is the term used when the 
length of falloff is very short, appearing 
as a relatively sharp line of demarcation 
(Figure 11-5a). Slow falloff is the term used 
when the length of falloff is longer, result-
ing in a broader space between the bright-
est and darkest surfaces (Figure 11-5b).

Cloudy days change the sun from a small 
to a very large light source. The clouds’ 
moisture diffuses (redirects) the light rays 
into countless multiple directions. These 
light rays strike your subject from multi-
ple directions, creating a decreased range 
of tonal values between the highlight and 
shadow sides of your three-dimensional 

form. Highlights are not as bright, and shad-
ows are not as dark as they are when lit by 
small, distant light sources. Photographers 
tend to prefer cloudy days because it’s far 
easier to create more contrast in an image 
via darkroom or digital techniques than it is 
to reduce the contrast in an image.

Contrast of Tonal Values

The amount of tonal contrast within an 
image is described in relation to the full 
tonal range, the range from the darkest 
dark (pure black) to the brightest bright 
(pure white). The full tonal range always 
remains the same. The tonal values of the 
scene you’re photographing will fall some-
where on that full tonal range.

High-contrast images have values 
that fall on a broad subset of the full tonal 
range. Very high-contrast images have the 
majority of pixels falling in the  highlight 

Figure 11-5a

An example of fast falloff. The light source is small and distant from 
the model, resulting in sharp-edged shadows.

Photo © KS.

Figure 11-5b

An example of slow falloff. The light source is larger and closer to 
the model, resulting in shadows with a softer, more gradual edge. 
Note the gradual shadow around the model’s nose.

Photo © KS.
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Figures 11-6a 
and 11-6b

Lost Shoes. Note the large 
spike in the highlight 
and shadow areas of the 
histogram. This is a high-
contrast photograph. 

Photo © Heinz Baumann 
 Photography.

Figures 11-7a 
and 11-7b

Hollywood. The 
histogram shows that 
all of the pixels fall in 
the midtone to highlight 
range. This is a low-
contrast photograph 
because all of the pixels 
fall into only a small 
portion of the histogram.

Photo © Heinz Baumann 
 Photography.

and the shadow areas with few pixels  falling 
in the midtones (Figures 11-6a and 11-6b).

Low-contrast images have values that 
fall on a much narrower subset of the full 
tonal range (Figures 11-7a and 11-7b).

It doesn’t matter where on the tonal range 
the pixels fall. Overall light images, just as 

overall dark images, can have high contrast 
(Figures 11-8 and 11-9). The important 
factor is the breadth of tonal range found 
within your image, not the overall bright-
ness or darkness of your image.
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Color Temperature

Light’s electromagnetic energy can be 
described by its color temperatures, mea-
sured in degrees Kelvin (° K). Although 
cameras and film record different color 
temperatures as variations in color, your 
brain accommodates for these changes 
and reads different light sources as 
“white” light.

Manufacturers calibrate most films 
and digital sensors to daylight balance, 
or approximately 5500° K. Incandescent 
light, such as light created by the com-
mon light bulb, is around 2400° K. Because 
most film and digital sensors aren’t cali-
brated to this color temperature, photo-
graphs made with incandescent light 
sources appear yellow.

Fluorescent light (found in the long 
tubular l ights in many offices and 
homes) range from 3000 to 4500° K. 
Photographs made with fluorescent 
light sources appear green or greenish 
 yellow. Figure 11-10 is a list of some of 
the more common light sources and their 
 approximate color temperatures.

Figure 11-8

Orchid. This photo is high 
contrast because of the 
dark pixels in the insect, 
but it is still overall a 
light photograph.

Photo © Heniz Baumann 
 Photography.

Figure 11-9

Olive. This is a high-contrast photograph because of the 
brightness of the reflections on the liquid, but it is still 
overall a dark photograph.

Photo © Heniz Baumann Photography.
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can be very strong in color, or they can 
be very mild. A 5 cc red filter adds 5 units 
(a relatively small amount) of red to your 
scene. A 20 cc green filter (a stronger color) 
adds 20 units of green to your scene. These 
filters can be stacked together and placed 
in front of your lens as needed.

Many filters, other than color correct-
ing filters, are available to photographers. 
Some go well beyond the goal of color cor-
rection and purposely colorize an entire 
scene (Figure 11-12).

Multiple Light Sources
Difficulties arise when a photographer is 
faced with multiple light sources. The best 
case scenario is to have all light sources 
be the same style and brand and have the 
same age of light bulb. This system fails if 
there is also light coming into the scene 
through a window, as the daylight will prob-
ably be a different color temperature from 
the interior lights.

Commercial photographers handle this 
issue by either covering windows with black 
plastic (available through garden centers) 
or by waiting until nightfall to make photo-
graphs. It’s also possible to exchange exist-
ing light bulbs with bulbs of different color 
temperatures so the various light sources 
will match.

If an overhead light source tends to turn a 
scene green but photographers need to use 
a daylight-balanced flash, they can cover the 
flash with a green color correction filter. In 
essence, the photographers are colorizing the 
light coming from the flash to the same color 
temperature as the overhead light source. 

There is a plethora of lights on the 
 market, each with a different color 
 temperature. The same type of light 
(such as halogen or tungsten) may have a 
 different color temperature, depending on 
the manufacturer.

Color Correction Filters
If you are a film-based photographer, you 
can purchase lens filters to correct a color 
balance issue. First, determine the color 
temperature of your light source. The best 
way to find out is to look at the actual 
light bulb and read the brand name. Then 
check with the manufacturer to learn its 
color temperature.

Color correcting (cc) filters come 
in a variety of strengths and colors 
(Figure 11-11). Each filter changes the color 
temperature of light entering your lens to 
a daylight color temperature. These filters 

12,000

8,000

7,000

6,500

5,400

4,500

3,800

3,000

2,000

Blue sky

Outdoor shade

Overcast sky

Daylight sun + sky

Noon sunlight

Early morning sunlight

Color Temperatures in Degrees Kelvin (° K)

° K

Figure 11-10

Color temperature scale.

© Cengage Learning 2012.

Figure 11-11 (left)

Color correction filters.

Photo © Francesco 
Ridolfi / Shutterstock.

Figure 11-12 (right)

A variety of manufacturers 
make filters with strong 
color like these. They can 
be purchased in glass or gel 
form. If strong enough, they 
can overpower the natural 
colors found in a scene and 
render the entire scene a 
single color.

© Mikhail Pogosov/Bigstock.
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Photographers then use a color correction 
filter (probably magenta in this case) on the 
lens front to color correct both the ambient 
and flash light.

Custom White Balance
Some digital cameras are capable of 
 analyzing a light source and creating a 
special color temperature correction set-
ting, called a custom white balance, 
to record the scene with natural colors 
and without a color cast. Photographers 
who use this feature have the great-
est chance  of getting properly color- 
balanced images, no matter what the light 
source (Figure 11-13).

You’ll need to follow the instructions in 
your manual to learn how to create a cus-
tom white balance. Generally, though, the 
procedure is as follows:

 ■ Take a photograph of a white or 
gray board or piece of paper in the 
same lighting conditions as the subject 
you’re photographing. Gray cards, 
 available from many camera shops, 
are great for this purpose. Bring the 
card close enough to the camera so that 
the gray fills the viewfinder, and then 
 photograph the card (Figure 11-14).

 ■ Find the custom white balance function 
on your camera (you’ll need to consult 
your manual to find this). When you set 
the function to custom white balance, 
you will be asked you to select a photo-
graph to act as the source. Select your 
photograph of the gray card.

 ■ Your camera will read the color 
temperature of the gray card and 
make calibration adjustments for its 
white balance. As long as you use 
that custom white balance setting 
under those lighting conditions, your 
 photographs will be color-balanced. 
Compare Figure 11-14 (poorly 
 color-balanced) with Figure 11-15 
(custom white balanced).

Figure 11-13 
(bottom left)

Many digital cameras allow 
you to create a custom 
white balance. Check your 
digital camera owner’s 
manual to see how to use 
this feature.

Figure 11-14 (left)

The top photo was made in 
the shade of late afternoon 
with the digital camera set 
to daylight balance. The gray 
card (bottom photo) was 
photographed with the same 
ambient light. Outdoors, 
shady areas reflect more 
blue than do sunny areas.

Figure 11-15 
(below)

This photo was made 
after the camera was set 
to CUSTOM WHITE BALANCE 
using the gray card photo 
in Figure 11-14. The color 
balance of the scene looks 
much warmer.

Photos 11-13 through 11-15 
© KS.
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 contains squares of color at known color 
values. When photographed, these squares 
can be color- balanced using Photoshop’s 
Curves functions.

Another method to achieve color  balance 
is by photographing a commercially-made 
color target and using the white, gray, and 
black point eyedroppers in Adobe Camera 
Raw to define a color  neutral  balance for the 
image. ACR reads the small colored squares 
and creates a color- and tonal-correcting 
curve (Figures 11-17 and 11-18). When the 
curve is applied to the photograph(s), excel-
lent tonal and color balance are achieved 
(Figure 11-19).

Directional Light

Describing light calls for a specialized 
vocabulary. Throughout this text, we have 
been discussing highlights, midtones, and 
shadows. Now you’ll learn how to describe 
the light falling on your subjects.

Light can fall on subjects from a vari-
ety of directions. Look at the diagrams and 
corresponding examples in this chapter. 
Notice where the highlights and shadows 
fall on the subjects. Look at the edges of the 
subjects to examine the lighting effects for 
each direction and light source.

Front light is light falling on the side 
of your subject that’s directly facing 
your  camera. The light source is directly 

External Methods to Achieve 
Color Balance
Other methods to achieve good color bal-
ance include working with a specialized 
color chart, such as a commercially-made 
color chart (Figure 11-16). This chart 

Figure 11-17 
(center)

This is the color balance 
captured by the camera set 
to AUTOMATIC WHITE BALANCE. 
It didn’t seem far off from 
color neutral at the time the 
photograph was made.

Figure 11-18 
(bottom left)

The color chart was 
photographed under the 
same lighting conditions. The 
resulting photograph was 
used to set the white, gray, 
and black point in ACR and 
to determine a proper tonal 
and color correction curve.

Figure 11-19 
(bottom right)

The resulting color 
correction curve was 
applied to this image. 
Compare this image to 
the one in Figure 11-17.

Photos 11-16 through 11-19 
© KS.

Figure 11-16 (left)

A commercially-made target 
color chart.
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behind  the camera. Although frequently 
used, front light acts to somewhat flatten 
the subject (Figure 11-20).

Sidelight is light falling on either the 
left or right side of your subject. The light 
source is to either side of the camera. 
Sidelight brings out the texture in your 
subject and tends to make it appear more 
three-dimensional (Figure 11-21).

Backlight takes place when the pho-
tographer meters for the background light 
instead of the light that is hitting the sub-
ject (Figure 11-22). When the background 
light is strong, the subject itself may be 
 rendered nearly or totally black in the pho-
tograph. This is called a silhouette.

When the subject is backlit by a light 
source positioned a little higher than the 
subject, rim lighting is visible along the 
edge of your subject. Rim light is a slight 
overflow of light that helps to separate your 
subject from the background. Your subject 
is very dark, other than being surrounded 
by the rim lighting (Figure 11-23).

Surface Quality

Light can be transmitted, reflected, or 
absorbed by surfaces. These terms are not 
absolute, as most surfaces reflect some light 
wavelengths and absorb other light wave-
lengths. The surface quality of the object 
you’re photographing has a large impact on 
how light reflects off of it.

Figure 11-20 (left)

Front light.

Figure 11-21 (right)

Side light.

Photos 11-20 and 11-21 
© Phil Ziesemer.

Figure 11-22 (left)

Backlight.

Figure 11-23 (right)

Rim lighting.

Photos 11-22 and 11-23 
© Phil Ziesemer.
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Light rays are reflected at an equal angle 
away from the object as the angle with 
which it struck the object. A law of phys-
ics states that the angle of incidence equals 
the angle of reflection (Figures 11-24a and 
11-24b). In other words, if a light source 
strikes a smooth object at a 45-degree angle, 
it will be reflected at a 45-degree  angle 
away from the object.

Direct and Diffuse Reflections
Rougher surfaces tend to reflect light in 
many more directions, scattering the light 
rays. Look at the surfaces in Figure 11-25. All 
of the surfaces are red, and all have approx-
imately the same tonal value. Depending on 
the surface quality of the object, the light 
rays are being reflected in one general 
direction (called direct reflection) or in scat-
tered directions (called  diffuse reflection). 
Smooth, polished surfaces, especially mir-
rors, create a direct reflection of the light 
source, whereas rough-textured objects 
(which comprise the majority of surfaces) 
produce diffuse reflections.

Transmission of Light
Light is transmitted (passed) through 
glass, air, thin plastic, and clear water 
(Figure  11-26). Most objects transmit some 
light rays and reflect other light rays. An 
object made of glass or clear plastic can 

Figure 11-24a

The angle of incidence 
equals the angle of 
reflection for very smooth 
surfaces like mirrors or 
polished objects. These are 
called direct reflections.

Photo © KS.

Figure 11-24b

This massive public sculpture called Cloud Gate resides in 
Millennium Park in Chicago, Illinois. Its mirror-like surface reflects 
passersby, creating a visually interesting and very interactive piece 
of art. The British artist Anish Kapoor designed Cloud Gate.

Photo © KS.

Figure 11-25

All of these surfaces are 
approximately the same 
tonal value. The direction 
of light reflecting off these 
surfaces varies dramatically, 
depending on the surface 
quality of the objects, 
producing varying ratios 
of direct reflection to 
diffuse reflection.

Photo © KS.
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bend, or refract, the light rays as they are 
transmitted through the material.

Predicting Qualities 
of Reflected Light
Experimentation is by far the best teacher 
for learning about qualities of light. 
Following are some concepts to keep in 
mind as you learn to observe direct and dif-
fuse reflections of light.

 ■ All white objects produce a substan-
tial amount of diffuse reflected light, 
regardless of the object’s surface.

 ■ Colored and dark objects produce 
lesser amounts of diffuse reflections, 
depending on their surface quality and 
tonality, because so much of the light 
is absorbed into the object and isn’t 
reflected at all.

 ■ The light source and its  proximity 
to the object being photographed 
 determine whether reflected light will 
be direct or diffuse. The closer the light 
source is to the subject, the broader it 
is in  relation to the size of the subject, 
 offering greater opportunity for 
diffuse  reflection.

 ■ Dark-colored objects absorb light in 
large amounts. It takes more light to 
properly expose a very dark object 
than it does a white object because of 
the dark objects’ rate of absorption. 
Photographing dark objects with large 
light sources close to the object will 
frequently improve your results.

Any object reflects some light, making it 
visible, and selectively absorbs other light. The 
light rays an object reflects gives that object its 
color. The object absorbs all other wavelengths, 
making those colors invisible (Figure 11-27).

Polarizing Filter

Because diffused light scatters in multi-
ple directions, it can produce reflections 
and glare you may not want in your pho-
tograph. A polarizing filter (Figure 11-28) 
prevents diffused reflected light from 
reaching your film/sensor by allowing only 
direct reflected light into your lens. This 

Figure 11-26 (top)

Triple Glass Refraction. Light 
is refracted by glass.

Photo © Alex Saberi.

Figure 11-27 
(middle)

Illustration of light being 
absorbed if not reflected 
as color.

Photo © KS.

Figure 11-28 
(bottom)

A polarizing filter.

Photo © Georgois Alexandris/ 
iStockphoto.
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Figure 11-29

Fort Pickens, Pensacola Beach, Florida. 
This photograph was made in the early 
afternoon on a sunny day. The sunlight 
reflected as glare off of the canon and its 
housing. Exposure: 1/500 second at f/8, 
ISO 200.

Photo © KS.

Figure 11-30

Fort Pickens, Pensacola Beach, Florida. 
This photograph was taken moments 
later with a polarizing filter turned to full 
polarization. Exposure: 1/125 second at 
f/8, ISO 200. The camera’s light meter 
automatically made the shutter speed 2 
stops longer to compensate for the loss 
of light caused by the polarizing filter. The 
black cannon now appears much darker 
than it does in Figure 11-29. The orange 
structure also darkened a little, but not as 
much as the black cannon.

Photo © KS.

reduces the glare and slight desaturation 
of colors that can result from strong dif-
fused reflections. Using a polarizing  filter 
under the right conditions will remove 
reflections from water or windows, darken 
a blue sky, and increase the contrast within 
clouds, making them stand out dramatically 
against the blue sky.

A polarizing filter consists of two pieces 
of glass in a setting that allows one glass 
piece to rotate independently of the other. 
When attached to the camera lens, the outer 
glass can be rotated to give varying amounts 
of polarization (Figures 11-29 and 11-30).

There are two types of polarizing filters: 
linear and circular. The type you will need 
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Figure 11-31a

This image was made 
without a polarizing filter. 
The blue sky is washed out, 
and the reflections in the 
pool mask the water’s color.

Photo © KS.

Figure 11-31b

This image was made a 
few minutes later with a 
polarizing filter. The sky and 
grass are much darker, but 
the white clouds remain 
equally as bright as in the 
unpolarized image. The 
water’s color can now be 
seen because the reflections 
are gone.

Photo © KS.

depends on the camera you use. Purchase a 
circular polarizing filter if you work with an 
autofocus lens and/or a through-the-lens 
metering system. Your camera manufac-
turer will also have instructions on which 
one to use. Be sure to use the recommended 
type of polarizing filter.

Predicting Qualities of Polarized 
Light
As you use a polarizing filter, keep these 
concepts in mind:

 ■ Dark objects produce weaker diffuse 
reflection than do light objects; their 
response to a polarizing filter is 
 potentially far greater than that of 
light objects, depending on the 
direction of the polarizing filter in 
relation to the reflected light rays 
(Figures 11-29 and 11-30).

 ■ A white object photographed with 
and without a polarizing filter looks 
very similar in both photographs 
(Figures 11-31a and 11-31b). White 
objects produce so much diffuse 
 reflection that polarizing filters have 
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Removing the Polarized Filter 

from the Lens

Be careful not to screw your polarizing 
filter too tightly onto your lens. If you have 
trouble removing it, use a rubber band 
loosely around the filter’s perimeter to 
better grip its surface.

N O T Every little effect on them, regardless of 
the angle of the light source.

 ■ Shiny objects reflect mostly direct light; 
so, their response to a polarizing 
filter will depend predominantly on 
the direction of the light source striking 
the object.

 ■ A polarizing filter eliminates reflections 
of light rays running perpendicular to 
it, but the filter has no effect on light 
rays running parallel to it. As a result, 
you won’t see changes in your images 
if you’re photographing directly into or 
directly away from the sun early in the 
morning or late in the evening.

 ■ When photographing outdoors, a polar-
izing filter will have the most effect if the 
sun is on either side of you or directly 
overhead. The polarizing filter will have 
little or no effect on cloudy days.

Polarizing filters always add 2 stops of 
density to your exposure. You lose 2 stops of 
light any time you use a polarizing filter. If 
you are using a camera that can do Through 
the Lens (TTL) metering, your light meter 
will give you a reading that takes the fil-
ter’s presence into consideration. You won’t 
need to make any changes.

If you are using a camera that doesn’t 
have an internal light meter (such as a 
 pinhole or large-format camera), you will 
need to add 2 stops of light to your expo-
sure. You can do this by increasing the 
aperture size by 2 stops or lengthening the 
shutter speed by 2 stops.

Using a Polarizing Filter as a Neutral 
Density Filter
Because you can select the amount of polar-
ized effect you want by turning the outer 
glass in the polarizing filter, you can effec-
tively turn off the polarizing effect and 
use the filter as a neutral density filter. In 
essence, you are decreasing the amount of all 
light coming into the lens. This can be help-
ful if you need a slower shutter speed than 
you can obtain any other way (Figure 11-32).

Attach your polarizing filter to your lens, 
and select the amount of polarization by 

turning the outer piece and watching the 
results through your viewfinder. Results 
can range from no polarization effect (in 
which your filter is simply acting as a neu-
tral density filter) to full polarization. Either 
way, you lose 2 stops of light.

Ultraviolet (UV) Filter

Ultraviolet (UV) light falls outside of 
the visible spectrum of electromagnetic 
energy, but it can still affect your pho-
tographs. UV light creates a slight hazy 
appearance and decreases the overall con-
trast in your images.

A UV filter blocks ultraviolet light and 
decreases the haze in your image. It also 
acts as an excellent lens protector, taking 
any day-to-day bumps and scratches and 
keeping your lens glass undamaged. A new 
UV filter is far less expensive than a new 
lens (Figure 11-33).

A Sense of Play

Depending on what you’re trying to con-
vey or express with your photographs, 
your choice of lighting will directly impact 
the quality and strength of your message. 
Different lighting conditions alter the 
prominence of objects, change the reflec-
tions evident in the photo, and evoke spe-
cific moods in your photographs.

When you plan and make photographs, 
experiment with your light sources. Try dif-
ferent sizes of light sources and alter their 
direction and distance from your subject. 
Play with unusual and unexpected light 
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Figure 11-33

Close-up photo of a UV filter. 
The 77 you see on the lens 
is the size of filter that fits 
that particular lens.

Photo © Janaka Dharmasena/ 
ShutterStock.

Figure 11-32

This image was made using 
a polarizing filter. Because it 
was a cloudy day, the filter 
had little or no effect on the 
diffuse reflections. However, 
it did have the effect of 
darkening the scene by 
2 stops, allowing for a 
longer shutter speed. The 
slower shutter speed gave 
a milky appearance to the 
running water. Photo taken 
with a 4 × 5 field camera. 
Exposure: 16 seconds at 
f/64, ISO 100.

Photo© KS.

sources to see how they might impact your 
photographs. Use unusual angles, direc-
tions, and quantities of light. The more you 
experiment with light, the better creativity 
and control you will develop.

Portrait and Commercial 
Photography

Formal portrait photography requires  special 
attention to lighting conditions. The position, 
direction, height, and quality of light sources 
in the studio and/or outdoors directly impact 
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1. Models requiring an external battery 
pack and cords connecting the strobe 
head to the battery pack;

2. Standalone plug-in models using a 
power cord plugged into the strobe 
head and a standard wall outlet; and

3. Small battery-powered models typically 
attached directly to cameras.

Some models have a built-in slave, an elec-
tronic device that detects a flash from other 
strobes and fires its own strobe. No wiring to 
connect these strobes to each other is required. 
Many small battery-powered models accept 
external slaves that several vendors manufac-
ture, eliminating the need for the strobe to be 
attached to the camera (Figure 11-35).

At least one strobe or remote device needs 
to connect to the camera. You may need a hot 
shoe adapter that connects directly to your 
camera and accepts a synch (short for syn-
chronization) cord. Synch chords come in 
various lengths. One end attaches to your hot 
shoe adapter; the other end, to the strobe head.

Strobe Heads
Strobe heads typically have two lights: 
a modeling light and a flash tube 
(Figure 11-36). The modeling light can be 
as simple as a common tungsten light bulb, 
or it can be proprietary to the manufacturer 
of that head (Figure 11-37). A constant light, 

Figure 11-34

A daylight-balanced 
strobe light.

Figure 11-37 (right 
bottom)

The hand in this photo is 
pointing to the modeling 
light. The ring-shaped light 
behind the model’s finger is 
the flash tube.

Photos 11-34 through 11-37 
© Phil Ziesemer.

Figure 11-35 (left 
bottom)

Many cameras can accept 
a remote power unit for use 
with slave units (left) or a 
removable flash unit (right).

Figure 11-36 (right 
top)

The modeling light and 
flash tube on a strobe head.

the quality of the photographs made. You 
are about to be introduced to the equipment 
used in a typical photographic studio. The 
examples of how these various studio lights 
affect the resulting photographs will help 
you control whatever sources of light you 
use to make photographs.

Portrait and commercial photogra-
phers use daylight-balanced studio lights 
called strobe lights (Figure 11-34). The 
light source (sometimes called strobe head) 
comes in three general models:
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exposure is controlled. A lower output 
results in a darker photograph; a higher 
output, a lighter photograph.

Most strobe heads are shipped with a 
parabola, a parabolic-shaped cover that 
channels and directs the light (Figure 11-39), 
protects the tubes, and provides a holder 
for umbrellas, softboxes, and other light 
 modifiers. Parabolas are removable to 
accommodate some of those modifiers.

Studio lights are mounted onto light 
stands (Figure 11-40). Light stands come 
in a variety of sizes, strengths, diameters, 
and heights. Some are portable and can be 
packed for off-site photography, and others 

Safety Tips for Handling 
Flash Tubes

Flash tubes are extremely fragile and get very hot. DO NOT touch the 
tube with your bare hands. The oil in your skin can cause it to over-
heat and explode. Wear clean cotton gloves to install new flash tubes.

the modeling light is used to illuminate your 
scene and give you a sense of the quality, 
amount, and direction of light hitting your 
subject. However, it is nowhere near as 
bright as the flash tube and may or may not 
be daylight-balanced.

Some modeling lights automatically turn 
off when the flash tube fires, whereas oth-
ers automatically change to a dimmer light 
level. There is usually a short recycling time 
before the modeling light comes back on, 
usually when the unit is fully charged again. 
The flash tube is daylight-balanced. It emits 
a very fast (around 1/000 second) bright light.

The strobe head has built-in power lev-
els that allow you to increase or decrease 
the output of light emitted from the unit 
(Figure 11-38). This is, in part, how the 

Figure 11-38 
(top left)

The power levels on the 
back of the strobe head.

Figure 11-39 
(bottom left)

The parabola, the silver 
reflector behind the 
flash tube and modeling 
light, frequently comes 
packaged with strobe 
lights. Parabolas come in a 
variety of sizes and styles. 
The black metal pieces 
connected to this parabola 
are called barn doors.

Figure 11-40 (right)

A studio light with an 
umbrella on a light stand.

Photos 11-38 through 11-40 
© Phil Ziesemer.

Use of small strobes for commer-
cial work and portraiture is becoming 
immensely popular. To learn more, go to 
www. strobist.com.

N O T E
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 ■ Gobos (short for go-betweens) are 
boards mounted somewhere between the 
strobe and the camera. They block light 
spilling from the strobe onto the subject. 
They are also used to prevent lens flares.

 ■ Louvres, grids, and scrims can be made 
of metal, plastic, or fabric. They create 
a directional quality to the light and can 
be used at an angle to skim the light 
across the surface of a subject.

 ■ Snoots attach to the parabola of strobes 
and strongly funnel the light source into 
a narrow stream of light.

Reflectors range from white sheets of 
paper to large pieces of plastic or fabric 
stretched across a frame (Figure 11-42). 
They are used on the side opposite the light 
source and bounce light onto the unlit side of 
the subject. Clamps of various sizes are used 
to attach the reflectors to support structures.

White and silver reflectors reflect the 
same color of light as the source light 
(Figure 11-43). Gold reflectors change the 
color temperature of the daylight-balanced 
strobe hitting the subject to warm up the 
scene. The light source can be pointed 
directly at the reflector, which in turn is 
pointed toward the  subject. Aluminum or 
silver reflectors create a harsher light with 
more contrast than does a white reflector.

Commercial and portrait photographers 
use all kinds of light modifiers that alter 
the quality and/or direction of light strik-
ing the subject. The utmost control of light 
makes a critical difference in the success or 
failure of the photographer’s work. Not only 
is the lighting equipment expensive, but it 
also takes years of training and practice to 
become proficient in using it.

Figure 11-41 
(top left)

A softbox attached to 
a studio strobe.

Figure 11-42 
(bottom left)

Reflectors come in a large 
variety of shapes, sizes, 
and colors.

Figure 11-43 
(bottom right)

A white reflector on the left; 
a gold reflector on the right.

Photos 11-41 through 11-43 
© Phil Ziesemer.

are fixed with roller bases for studio use. 
Light stands need to be large and strong 
enough to steadily hold whatever lights, 
plus light modifiers, are attached to them. 
A wide base is particularly important for 
use with large modifiers.

A boom is another form of light stand 
allowing you to mount a strobe head directly 
over your subject. Booms can be attached 
to the ceiling or used with counterweights 
on traditional light stands. Several possible 
connectors are available to attach booms to 
light stands.

Light Modifiers
Umbrellas, softboxes (Figure 11-41), barn 
doors, gobos, louvers, grids, scrims, snoots, 
and reflectors are all tools of the studio 
photographer. Each has a different effect 
on the strobe light, but the overall goal is 
the same: Control the quality, quantity, and 
direction of light striking the subject.

 ■ Softboxes and umbrellas change a small 
light source into a larger light source.

 ■ Barn doors narrow the light source in 
one or more directions.
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Many of the photographs in this text 
were selected because of the quality 
of light  in them. Heinz Baumann, who 
 created the chapter-opening photograph, 
offers more information about how the 
photograph was made. Read the infor-
mation in the Artist Statement, below, 
about his  equipment and thought pro-
cess. Now  that you have learned about 
studio  lighting, this information should be 
 familiar to you.

The Classic Portrait

Good portrait photography relies on good 
lighting, posing, composition, choice of 
surroundings, and personal rapport with 
the subject. But without good lighting, 
excellent management of the rest of that 
list won’t matter. You can’t make a good 
portrait if you don’t have good light.

Portraiture is as creative an area as you 
will find in photography. However, there 
are industry-standard starting points for 
classic portraiture when you’re first learn-
ing portraiture. You’ll begin by thinking of 
a person’s head, shoulders, and face as a 

 ■ Title: Books III—From the series: The Secret 

of Books

 ■ Use: Still life; Book cover study

About the Equipment:

 ■ Camera: Cambo Ultima 23 D view camera

 ■ Lens: Schneider Apo Digitar 90mm f/4.5 Copal 0

 ■ Digital Back: Leaf Aptus 75

 ■ Lighting: Electronic flash Elinchrom; Softbox 

and projections spot

 ■ Computer: PowerMac, MacBookPro

 ■ Software: Leaf Capture 11, Adobe CS4

 ■ Props and set: Old books, herbs, candle etc; 

Background old wood.

About the Lighting:

The intention was to create a Dutch ambience, a 

warm atmosphere “product” shot on the busy desk 

of a former scientist.

The main light is a 145 × 145 cm softbox above the 

center of the set, supplemented by a bounce in front 

of the subject. A projections spot with a gobo are 

placed behind. The flash with projection optics and 

gobo was used to create textured lighting effects 

and shadows.

Simple lighting can create a warm tone picture. The 

props were chosen to match the mood of the picture.

Art ist  Statement

Heinz Baumann

three-dimensional object and apply your 
knowledge of lighting to that area.

Although portraits can be made wher-
ever there is enough light, this section 
assumes that you’re working in a studio 
with light sources on movable stands. 
The person you’re photographing will be 
referred to as your model.

Observing Basic Light
You can use any light source you have 
available for this exercise. You’ll start with 
one light and will later add more.

Begin with one small light source 
(Figure 11-44). Later you can modify your 
light to a large light source by adding an 
umbrella or softbox. Remember that the 
quality of light falloff is determined by the 
source size and distance from the subject. 
Starting with a small light source will make 
the effect of your light easier to see.

Your studio should have a simple back-
drop and allow the model to sit at least 6 
feet in front of the backdrop (Figure 11-45). 
Otherwise, you will see your model’s 
shadow on the backdrop in the photograph.
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Posing Your Model
The most basic approach to posing a model 
involves the following considerations:

 ■ Have your model sit at about a 30- to 
45-degree angle to the camera.

 ■ Have your model cross the leg nearest 
the camera over the leg farthest from 
the camera.

 ■ Bring the arm closest to the camera 
back toward the camera.

 ■ Cross the arm farthest from the camera 
over the legs so it is closer to the camera.

 ■ Have the model’s head pointing toward 
the light source, but bring the eyes back 
toward the camera.

 ■ Ask the model to cock his/her head 
very slightly to the side.

 ■ For long-haired models, bring the hair 
closest to the camera in back of the 
shoulder, and bring the hair  farthest 
from the camera in front of the  shoulder.

Basic Classic Lighting

Similar to styles in clothing, architec-
ture, and automobiles, portraiture light-
ing styles have evolved over the decades. 

Figure 11-45 (right)

Basic approach to 
posing a model. Note the 
distance from the model 
to the backdrop.

Photos 11-44 and 11-45 
© Phil Ziesemer.

Figure 11-44 (left)

Starting with one light with 
no added umbrellas. The 
parabola shown here is the 
style that came with this 
strobe head.

Hollywood styles of portraiture in the 
1930s and 1940s are quite distinct, with 
the woman receiving very soft, broad light 
and the man receiving light with much 
faster falloff.

For the past two decades, that differ-
ence has considerably decreased. Men and 
women now receive essentially the same 
amount of light for formal portraiture. The 
latest trend seems to be more dramatic 
lighting for portraiture. More contrast 
between the right and left sides of the face 
has replaced the flat lighting of the earlier 
Hollywood styles.

In this section, you will learn the role 
of each light in a basic classic portrait set-
ting. You will also learn how to measure 
the amount of light coming from each 
light source.

Key Light
The main light used for a portrait, the key 
light is generally set off to the side of, and 
slightly above, your model (Figure 11-46). 
The role of the key light is to create a sense 
of three-dimensional form.
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Disadvantages of Broad Lighting

 ■ Broad lighting tends to broaden the 
appearance of the face and isn’t as 
flattering on people with medium or 
heavier faces.

Short Lighting
Short lighting means you place the key 
light on the opposite side of the ear fac-
ing the camera (Figure 11-49). The light 
 illuminates the far side of the face at its 

The shadow created by your model’s 
nose determines the height of the key light. 
That shadow should fall slightly below the 
nose (Figure 11-47).

Watching where the shadow of the 
 model’s nose falls on the side of the face far-
thest from the light source determines the 
subject-to-key light distance. The nose casts 
a shadow onto the cheek, and the lack of 
light source on the model’s far side creates 
shadow on that side of the head. The only 
lit portion of the far side of the model’s face 
should be a triangle on the cheek and eye.

Broad Lighting
Because your model is not directly facing 
the camera, you have two choices for posi-
tioning the key light. Look at your model’s 
ears. Broad lighting means you place the 
key light on the same side as the ear facing 
the camera (Figure 11-48). It doesn’t matter 
if the ear is covered with hair or not.

Advantages of Broad Lighting

 ■ Broad lighting is flattering for people 
with thin, long faces.

 ■ Broad lighting can help avoid glare 
in eyeglasses.

Figure 11-46

Diagram of the position of 
the key light in relation to 
the camera and model.

Photo © KS.

Figure 11-47 (left)

Proper positioning of a key 
light. Note the nose shadow 
and triangle of light on the 
cheek farthest from the 
light source.

Figure 11-48 (right)

Example of broad lighting. 
The key light is coming in 
from the right.

Photos 11-47 and 11-48 
© Phil Ziesemer.

Camera

Model

Backdrop

Key light
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Figure 11-49 (left)

Example of short lighting. 
The key light is coming in 
from the left.

Figure 11-50 (right)

An umbrella has been 
attached to a strobe light.

Photos 11-49 and 11-50 
© Phil Ziesemer.

greatest strength, and the side of the face 
facing the camera is more in shadow.

Advantages of Short Lighting
 ■ Short lighting tends to narrow the 

appearance of the face and is  flattering 
on people with medium or heavier faces.

Disadvantages of Short Lighting

 ■ Short lighting is less flattering for 
people with thin, long faces because it 
makes the face look even narrower.

 ■ Short lighting can cause glare 
in  eyeglasses.

Look Right? Look Left?
Your model has been positioned at an angle 
to the camera, but which direction is best? 
Look at your model’s eyes. Humans are 
not exactly symmetrical, and it’s common 
for people to have one eye larger than the 
other. Position your model so the smaller 
eye is closer to the camera than the larger 
eye. If your model’s eyes are equal in size, it 
doesn’t matter which direction you choose. 
Some people have a distinct preference for 
one side of their face over the other. It’s a 

good idea to honor that preference, at least 
for the vast majority of your photographs.

Attach an umbrella to your strobe light 
(Figure 11-50). You will need to point the 
strobe away from your model so it points 
toward the umbrella. Position the light so 
the umbrella faces your model. This light 
appears yellow because only the modeling 
light (an incandescent light with a warm 
color temperature) is currently on.

Now that you have posed your model 
and discovered the proper position for the 
key light, put an umbrella or softbox on 
your light source to make it a much larger 
source. Note the tremendous difference 
this makes in how the light illuminates your 
model (Figure 11-51). The nose shadow has 
much slower falloff. The triangle of light on 
the side of the model’s face opposite the 
light source is much broader with slower 
falloff into shadow areas.

When deciding how close the light source 
with umbrella or softbox should be to your 
model, look for the triangle of light on the 
model’s face. That triangle of light should 
include the model’s eye, just to its far corner. 
The triangle’s lowest point should extend 
down approximately to the lip line.
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Figure 11-51 (left)

An umbrella has been added 
to the key light. Note the 
much slower falloff in the 
shadows. In this photograph, 
an additional light was set 
up above and behind the 
model to act as a hair light. 
This explains the additional 
illumination on her shoulders 
and head, and the far left 
side of her face.

Figure 11-52 
(right)

Flat lighting.

Photos 11-51 and 11-52 
© Phil Ziesemer.

Figure 11-53

No triangle of light on the 
model’s cheek.

Photo © Phil Ziesemer.

Examples of Incorrect Key Lighting

 ■ Too much of the model’s face is lit 
(Figure 11-52). You lose the sense of 
three-dimensional form. This is some-
times called flat lighting. Reason and 
solution: The light source is too close to 
your model. Back the light source away 
from your model.

 ■ Only half of the model’s face is lit 
(Figure 11-53). There is no triangle 
of light on the unlit side of the 
model’s face. Reason and solution: 
The light source is too far in back 
of the subject. Move the light source 
closer to the camera while  watching 
for the triangle of light on your 
model’s cheek.

 ■ The model’s eyes are in shadow 
(Figure 11-54). The triangle of light 
is too low. This is sometimes called 
raccoon eyes. Reason and solution: 
The light source is too high. Lower your 
light source until light illuminates your 
model’s eyes.

 ■ The model’s eyes and forehead are lit, 
but not the cheek (Figure 11-55). The 
triangle of light is no longer triangular in 

shape. Reason and solution: The light 
source is too low. The nose is casting 
a shadow across the cheek where the 
triangle of light should be. Raise your 
light source until light  illuminates your 
model’s eyes and cheeks.

36411_11_ch11_p290-331.indd   31736411_11_ch11_p290-331.indd   317 19/02/11   5:32 PM19/02/11   5:32 PM



3 1 8  C H A P T E R  1 1

Figure 11-56a (top)

The fill light (left) and the 
key light (right) from the 
model’s viewpoint.

Photo © Phil Ziesemer.

Figure 11-54 (left)

The model’s eyes are in 
shadow. The key light is 
too high.

Figure 11-55 (right)

The model’s eyes and 
forehead are lit, but not 
the cheek. The key light 
is too low.

Photos 11-54 and 11-55 
© Phil Ziesemer.

The Fill Light
A second light source, known as the fill 
light, fills in the shadows of your model. The 
strength of a fill light is highly  variable and 
depends on what mood you want to convey 
in the portrait. A strong fill light tends to 
express a happy or positive mood. A weak 
fill light, which leaves considerable shadow, 
can express a powerful or negative attitude.

The fill light is typically a large light source 
(a light with umbrella or softbox) set just to 
the side of, and immediately behind, the cam-
era (Figures 11-56a and 11-56b). It illuminates 
the entire face (hence, the term “fill light”).

The power of the light source is per-
sonal preference, but it is typically set to 
a fraction (¼–¾) of the power of the key 
light. It is a good practice to evaluate the 
fill light strength by examining the result-
ing photographs while the model is still in 
the studio. Look at your lights’ power levels 
and their distance from your model. Close 
 observation and practice will teach you 
where to set your fill light.

Example of Incorrect Fill Lighting
The fill light is creating cross shadows 
on the key lit side of the model’s face 

Figure 11-56b 
(bottom)

The accompanying diagram 
shows the positioning of each 
light as seen from overhead.

Photo © KS.

Camera

Model

Backdrop

Key light

Fill light
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(Figure 11-57). Although faint, the shadow 
created by the model’s nose is distracting. 
Reason and solution: The fill light isn’t 
directly beside the camera. Bring the fill 
light source closer to the camera, and watch 
your model until the shadow disappears. 
You may also need to use a larger umbrella 
or soft light to soften the fill light.

The Background Light
A background light is sometimes used to help 
separate your model’s hair and  shoulders 
from the dark background. It is typically a 
relatively small light source placed very low 
and directly behind the model, and pointed 
upward toward the backdrop. The resulting 
light falloff creates a pleasing gradient of 
light behind the model.

Photographers typically use lights at 
lower levels of power than the key or fill 
lights to create a good background light. The 
goal of the background light is to separate 
subject from background, not  overpower 
the entire portrait.

The position of the fill light is decided by 
looking through your camera and  watching 
for separation of your subject from the 
background (Figure 11-58). The light should 
be brightest at the model’s shoulders and 
fall off slowly until it loses all power above 
the model’s head. All hair should be sepa-
rated from the background with the back-
ground light, but the light’s power at the 
top of the model’s head is less than where it 
falls behind the model’s shoulders.

The background light should be broad 
enough to span the width of the model’s 
shoulders, but not be so broad as to illu-
minate the entire background behind the 
model. There should be some light falloff at 
the upper corners of your portrait.

Examples of Incorrect Background 
Lighting

 ■ The background is brighter than 
the highlights on the model’s face 
(Figure 11-59). The background has 
become the brightest part of the 
 portrait and is distracting. Reason 
and solution: The background light’s 

Figure 11-57

Cross shadows on the key 
lit side of the face. Look 
very closely at the shadows 
around and underneath the 
model’s nose.

Photo © Phil Ziesemer.

Figure 11-58

Placement of a 
background light.

Photo © KS.

Camera

Model

Backdrop

Key light

Fill light

Background
light 

power is set too high. Lower the power 
level until the issue is resolved.

 ■ The background is so dark that the 
model’s shoulders aren’t separated 
from the background (Figure 11-60). It 
appears that the model blends directly 
into the background. Reason and 
 solution: The background light’s power 
is set too low. Raise the power level 
until the issue is resolved. You may also 
need to check the direction of the light 
to make sure it is  pointing upward but 
still facing the  background.
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Figure 11-59 (left)

The background light is 
too bright.

Figure 11-60 (right)

The background light is 
too dark.

Photos 11-59 and 11-60
© Phil Ziesemer.

 ■ The model’s arms are separated from 
the background, but the shoulders or 
head is not (Figure 11-61). The hair 
and shoulders still blend into the back-
ground. Reason and solution: The 
background light is too low. Point it 
higher on the background while observ-
ing the results through your camera.

 ■ The entire background is brightly lit 
with no falloff in the upper corners 
(Figure 11-62). There is excellent 
separation of the model from the 
 background, but the background is 
bright and overpowering. Reason and 
solution: The background light is too 

Figure 11-61 (left)

The background light is 
too low.

Figure 11-62 (right)

The background light is too 
broad and overpowering.

Photos 11-61 and 11-62 
© Phil Ziesemer.
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broad and/or too bright. First, try lower-
ing the power of the background light 
and check the results. If the light is 
still too broad, move the light source 
closer to your model, away from the 
background. This will result in the 
light falling onto a smaller space on 
the  background. If that solution isn’t 
enough, consider using a light  modifier 
such as a snoot to narrow your 
light source.

 ■ The background light separates the 
center portion of the model, but not the 
shoulders along the edge of the image 
(Figure 11-63). There is  excellent sepa-
ration of the model directly behind the 
neck, but it doesn’t continue throughout 
the shoulders. Reason and solution: 
The background light is too narrow. 
Move the light source closer to your 
model. This will result in the light falling 
onto a wider space on the  background.

The Hair Light
A hair light is the final touch to your classic 
portrait. It adds dimension and a spark of 
interest to your portrait by illuminating the 
top of your model’s head and highlighting 

the tops of the shoulders. Good hair light is 
subtle and never prominent in the image. It 
should never be so strong as to be immedi-
ately noticeable.

Suspended by a boom overhead, the hair 
light is typically a small- to medium-sized 
light source such as a strobe with a softbox 
(Figure 11-64). It is positioned above and 
slightly behind the model. The hair light 
should never come so far forward as to illu-
minate the model’s nose.

Place the hair light on the same side of 
the subject as the key light. The model’s 
hair color determines the power of the hair 
light. A model with blond hair will need 
less hair light than a model with dark hair. 
Never use a hair light on a bald person.

Watch out for lens flare. If your hair light 
is set to an angle that allows the light to fall 
directly on the camera lens, flare can result. 
Either move the light, or use a  directional 
device such as a barn door or gobo to block 
the flare from the camera lens.

If possible, place both the key light and 
the hair light on the same side as the part 
in your model’s hair. This will eliminate the 
possibility of creating an unwanted shadow.

Figure 11-64 (right)

A strobe head with a softbox 
set high on a boom acts as 
a hair light.

Photos 11-63 and 11-64 
© Phil Ziesemer.

Figure 11-63 (left)

The background light 
is too narrow.
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distance to flatter the model and evoke an 
emotional connection with the viewer. The 
ratio between the key and fill lights are the 
predominant method of achieving these 
goals. The lighting ratio is the mathematical 
ratio of power levels between the two lights.

It is your decision how dark the shadows 
will be in relation to the highlights in your 
portraiture. Selecting a lighting ratio that 
helps tell your model’s story is a power-
ful creative tool. It is helpful to study the 
Inverse Square Law in order to understand 
lighting ratios.

The Inverse Square Law
Diffuse reflections (which comprise the 
majority of light reflected off of your 
model) get brighter if you move the light 
source closer to your model. This change 
in brightness can be calculated with the 
inverse square law, which states that light 
intensity is inversely proportional to the 
square of the distance (Figure 11-67).

If you double the distance from the light 
source to your model, you will get only one-
fourth of the original illumination. This law 
applies mainly to a small light source, not 
light that has been diffused by umbrellas 
or other light modifiers. There may be a 

Examples of Incorrect Hair Lighting

 ■ The tip of your model’s nose is 
receiving light from the hair light 
(Figure 11-65). This makes the nose 
much brighter than it should be. You 
may also see light striking your model’s 
forehead. Reason and  solution: Your 
hair light is positioned too far forward. 
Bring the hair light close to the back-
ground, away from the camera.

 ■ The model’s hair looks good, but the 
hair light is causing flare on the lens. 
Lens flares are caused by light sources 
reflecting across the various pieces of 
glass within your lens. Lens flare from a 
small light source results in bright spots 
and streaks. In Figure 11-66, the broad 
light source has washed out the entire 
photograph. Reason and  solution: Try 
repositioning the hair light so you don’t 
get lens flare, but you still have the 
lighting effect you want on the model’s 
hair. If that isn’t possible, use a gobo to 
block the unwanted light.

Lighting Ratios

The key, fill, background, and hair lights 
are used at various ratios of power and/or 

Figure 11-66 (right)

The hair light is causing an 
overall flare.

Photos 11-65 and 11-66 
© Phil Ziesemer.

Figure 11-65 (left)

The hair light is positioned 
too far forward.
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little less falloff with diffused light sources. 
However, the concept is still important.

Use a handheld incident flash meter 
when measuring lighting ratios. The light 
meter gives you f-stop values that determine 
the differences in strength of the individual 
light sources. Measure only one light source 
at a time and turn off all other light sources 
while taking the readings. Meter from the 
position of your model’s face, always point-
ing the light meter toward the camera.

Two-to-One (2:1) Lighting Ratio
If your key and fill lights are set to equal 
power and are the same distance from your 
subject, your light meter reading for each 
light (measured independently with the 
other light turned off) will be the same. Your 
lighting ratio is 2:1 (Figure 11-68). The result 
is very even lighting across your  model’s 
face with only a very slight difference in 
lighting between the two sides of the face.

This doesn’t make sense until you remem-
ber that the fill light actually falls on both sides 
of your model’s face. The fill light is added to 
the key light when calculating lighting ratios 
(20 = 1 key light unit +1 fill light unit).

It might be helpful to think about the light 
in units of power. In a 2:1 lighting ratio, 1 unit 
of light comes from the key light and 1 comes 
from the fill light to equal a total of 2 units 

Distance (in feet)

Light
source

1’ 2’ 3’

Area (in square feet)

Light
source

1sq. ft. 4 sq. ft. 12 sq. ft.

Figure 11-67

The inverse square law.

Photo © KS.

of light. If both your key light and fill light 
measure equal readings on your light meter, 
2 units of light (key plus fill) are striking one 
side of the face, and 1 unit of light (fill light 
only) is striking the other side of the face. 
Therefore, you have a 2:1 lighting ratio.

Three-to-One (3:1) Lighting Ratio
If your key light is 1 stop brighter than your 
fill light, you have a 3:1 ratio. If your key light 
metered at f/11, your fill light would meter 
at f/8, a 1-stop difference (Figure 11-69).

In a 3:1 lighting ratio, 2 units of light come 
from the key light and 1 comes from the fill 
light to equal a total of 3 units of light (21  = 
2 key light units + 1 fill light unit). Three 

Figure 11-68 (left)

A lighting ratio of 2:1

Figure 11-69 (right)

A lighting ratio of 3:1.

Photos 11-68 and 11-69 © KS.

36411_11_ch11_p290-331.indd   32336411_11_ch11_p290-331.indd   323 19/02/11   5:32 PM19/02/11   5:32 PM



3 2 4  C H A P T E R  1 1

units of light (key plus fill) are  striking one 
side of the face, and 1 unit of light (fill light 
only) is striking the other side of the face. 
Therefore, you have a 3:1 lighting ratio. Your 
model’s face will be slightly lighter on the 
side facing the key light.

A 3:1 ratio is very popular in portrait 
photography. It gives enough visual differ-
ence to the two sides of the model’s face 
to give a sense of three-dimensional form, 
but it doesn’t create so much contrast as to 
cause problems with dark shadows when 
the image is printed.

Five-to-One (5:1) Lighting Ratio
If your key light is 2 stops brighter than 
your fill light, you have a 5:1 ratio (22 = 4 
key light units + 1 fill light unit). If your key 
light meters at f/11, your fill light would 
meter at f/5.6 (Figure 11-70). You would 
see a greater difference between the key 
and fill sides of your model, but the fill side 
would still be easily visible.

In a 5:1 lighting ratio, 4 units of light 
come from the key light and 1 comes 
from the fill light to equal a total of 
5 units of light. Five units of light (key 
plus fill) are striking one side of the 
face, and 1 unit of light (fill light only) 
is striking the other side of the face. 
Therefore, you have a 5:1 lighting ratio. 

A 5:1  lighting ratio is considered dra-
matic lighting for portraiture.

Nine-to-One (9:1) Lighting Ratio
If your key light is 3e stops brighter than 
your fill light, you have a 9:1 ratio, a differ-
ence of 3 full stops (23 = 8 key light units + 1 
fill light unit). If your key light meters at f/11, 
your fill light would need to measure at f/4 
(Figure 11-71). You would see considerably 
more difference between the key and fill 
sides of your model’s face. A 9:1 ratio is con-
sidered very dramatic lighting for portraiture.

In a 9:1 lighting ratio, 8 units of light come 
from the key light and 1 comes from the fill 
light to equal a total of 9 units of light. Nine 
units of light (key plus fill) are striking one 
side of the face, and 1 unit of light (fill light 
only) is striking the other side of the face. 
Therefore, you have a 9:1 lighting ratio.

Benefits of Using Lighting Ratios
Using lighting ratios gives you a lot of con-
sistency and control as you make your 
images. Think of the benefit of using equal 
lighting ratios on photographs you will later 
 composite together in Photoshop. Even if 
you make five different portraits with the 
same lighting ratio, all five people could be 
 composited into one photograph without see-
ing an obvious change in lighting  conditions.

Figure 11-70 (left)

A lighting ratio of 5:1.

Figure 11-71 (right)

A lighting ratio of 9:1.

Photos 11-70 and 11-71 © KS.
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It’s quite common for portrait photog-
raphers to add a person into an existing 
photograph. If the lighting ratios for the 
two images were different, the added per-
son would stand out dramatically from the 
other people in the photograph.

Balancing Flash and Ambient 
Lighting
Lighting ratios are also very helpful when 
balancing flash and ambient lighting condi-
tions. Outdoor portraiture can be greatly 
enhanced by adding a small amount of fill 
light via your on-camera flash unit or  studio 
strobe to the model’s face. The  sunlight is 
the ambient light, and your fill light is pro-
vided by your flash.

Begin by taking a light meter reading of 
the ambient light. Select your aperture and 
shutter speed to create a good exposure of the 
ambient light. Then take a flash meter reading 
of your flash or strobe unit. Your meter should 
register between ½–1½ stops under your 
ambient light meter reading. Be sure your 
camera’s ISO is set to the same value as the 
flash meter. By experimenting with varying 
amounts of fill flash, you will be able to make 
very natural-looking photographs with your 
model’s face well illuminated (Figure 11-72).

Summary

It is difficult to overstate the importance of 
light and its applications to photography. 
Observing and evaluating the light falling 
on your subjects will help you to become a 
better photographer.

The tremendous variations in light 
qualities, color temperatures, and reflec-
tions offer many opportunities for experi-
mentation. Become playful in your thought 
 processes. Photograph objects simply 
because the lighting is great. Try using 
unlikely light sources such as black lights, 
car headlamps, candles, mirrors, Christmas 
tree lights, penlights, and anything else 
you can think of. Let go of your expecta-
tions of what constitutes a “good” photo-
graph and look for ways to be inventive 
in your experiments. Later, during the 
process of evaluation, you can determine 
if the results could be valuable in future 
photographic endeavors.

Studio lights are used in specific dis-
tances, directions, and intensities to pro-
duce portraits. Understanding lighting 
ratios and the various qualities of light 
available with studio strobes will make you 
a better photographer.

Figure 11-72

Ola. The fill flash used for 
this photograph illuminated 
the dancer enough to give 
highlights to his face, but 
wasn’t so strong as to 
plunge the background into 
darkness. The result is a 
photograph that celebrates 
the joy of the moment.

Photo © Muema.
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Lighting. 3rd Ed. Oxford, UK: 
Elsevier Inc., 2007.

 ■ HURTER, Bill. Group Portrait 
Photography Handbook. Buffalo, NY: 
Amherst Media, Inc., 2003.

 ■ POOLE, Richard. The Lighting 
Workshop. Christchurch, New 
Zealand: Photoretreat.

 ■ SEXTON, John. Quiet Light. Boston: 
Little, Brown, and Co., 1990.

 ■ WACKER, J. D. Master Posing Guide 
for Portrait Photographers. Buffalo, 
NY: Amherst Media, Inc., 2001.

 1. Cast off all expectations and be creative while completing this 

exercise. Assume there’s no right or wrong, and you cannot 

fail. Select one object that is large enough to photograph 

easily, but small enough to carry around with you. Photograph 

the object under a variety of lighting conditions, both indoors 

and outdoors. Think of unusual light sources such as 

Christmas tree lights, black lights, penlights, mirrors reflecting 

lights, car headlights, etc. The more unusual, the better. 

Don’t worry about your images being good, just experiment 

and enjoy the creative process.

 2. Do online searches for photos and videos involving painting 

with light (sometimes called light graffiti). These are images 

created by photographers wearing dark clothes and shining 

flashlights or other light sources in various patterns while 

the camera shutter remains open. Create your own light 

graffiti images.

 3. Practice the portraiture information provided in this chapter. 

Work with models that have patience and are willing to let 

you work through the ups and downs of being a student 

photographer. Make photographs of different lighting ratios 

and compare them to see the effect of the different ratios.

 4. Evaluate images you have previously made by examining 

the lighting conditions and thinking about the mood they 

create. Which light sources create an air of mystery? Humor? 

Interest? Boredom? How could you have improved these 

images by controlling the lighting conditions?
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Please tell me about your 

photography.

I’ve been a commercial photographer for 

many years. My job is to help my clients sell 

their products by showcasing them to their 

best advantage. I’m passionate about tone, 

texture, and light. I specialize in creating 

images in which I treat each of the material 

surfaces of a product to each one’s best 

advantage. Soft light makes shiny things look 

good, but textured items die. So I need to 

use mixed lighting and multiple, composited 

image layers to enhance each feature of 

each object. I change the lighting and the 

angles of light so each surface is shown to its 

best advantage.

How did you get started in commercial 

photography?

I studied fine art photography in school and 

worked as an assistant in a photo studio for 

a summer. I learned the basics there. I was 

taught to never quit, to always try to make it 

better. If something isn’t working, start over. 

It should be easy. If it’s not easy, you’re 

probably doing something wrong.

I started my own business after that very 

short assistant work. I learned mostly by not 

knowing what was impossible, and I always 

pushed the envelope. Fortunately, someone 

gave me a break, took a chance, and hired me 

for my first job. I worked hard and didn’t make 

much money in the beginning. Eventually, I had 

a studio with several talented employees in 

Rhode Island.

Years later, I moved out of the city and I 

went back to being a one-man shop in order 

to have total control over my work. However, 

because I no longer have employees, I don’t 

make money unless I’m taking pictures. If I 

stop doing photography, the income stops. It’s 

not a business so much as a profession, and 

not something I can retire on.

What is your photographic process?

My job is to highlight, define, and bring out the 

essence of each element of the object being 

photographed. I photograph a lot of watches. 

Watches have textured faces, glossy areas, and 

polished bezels that need full surround lighting. 

I may take 15 to 20 photographic captures in 

which nothing changes but the lighting. Then 

I combine the images in Photoshop layers to 

reveal the best of each capture.

Isn’t that time-consuming?

Yes! But I have clients who are willing to pay 

for that time. I have been able to retain a group 

of clients who highly value the quality of the 

work I do. Excellent photography translates to 

increased sales. This was proven when clients 

went to other photographers who didn’t take 

the same care in making images that I do. The 

photography was cheaper but their sales went 

down. When they returned to my photography, 

their sales went back up.

How do you analyze an object you’re 

photographing?

I look for the inspiration inherent within the 

object. I sit with the object and ask myself how 

I can tell the “story” of that object. How would 

I draw it? For example, glass is transparent 

and shiny, and the object has a specific shape. 

These things must be part of the visual story 

on film.

I also ask my client what story he is trying 

to tell. I need to know my client’s intent. Is it an 

ad shot or a catalog shot? An advertisement 

includes context like mood or story; an 

impression of sexuality or speed or softness. 

A product photograph for a catalog is an 

entirely different story and a different price 

point. What does the object look like? What are 

people really buying? That’s what I’m thinking 

about for a catalog photograph. Most people 

find that a good, simple catalog shot that 

P R O F E S S I O N A L  P R O F I L E

W. Morgan Rockhill 
Commercial Photographer
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defines forms, textures, materials, surfaces, and 

colors is worth the money they spend on it.

Tell us about your studio and how you 

obtain new clients. 

My clients rarely come to my studio. My office 

is 54 miles from the nearest traffic light! That 

makes it very difficult for me to secure new 

clients. I don’t exactly run into art directors 

while delivering jobs to agencies. In fact, I’ve 

only met one of my current clients face-to-

face. So I’ll find potential clients who I think 

may be a good fit and ask them to send a 

product and a standard photo of the product 

to me. I’ll do a photograph for free to show 

them the difference in the quality of the photo-

graphs I create. I offer to let the client put my 

photograph on the client’s Web site on alter-

nate days and see if sales go up on the days 

my photograph is shown. My work proves its 

own worth.

What keeps you interested in the field 

of commercial photography?

In 1972, Xerox was doing a TV series on the 

human body. On one show, they had the first 

open heart surgery ever filmed for television. 

The show made me realize that heart surgeons 

might do thousands of coronary bypass surger-

ies in their careers. I understood that if you’re 

going to do something for many years of your 

life, it isn’t what you do, it’s how you do it and 

with whom you do it that determines your life 

and its rewards.

I just finished photographing 95 wristwatches 

that had a lot in common. They were variations 

on a theme. When writing a novel the best 

story is still some variation on the theme of “boy 

meets girl.” What I bring to each repetition of 

the “story” is that variation. It’s the craft and the 

passion. I work independently so I can afford to 

do that.
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How do you charge for your services?

Traditionally, photographers used to charge 

by the day or half day, but now, in the digital 

world, it seems that I charge by the minute. 

Actually most jobs are individually contracted 

on a specifically estimated price for the project 

based on my estimate of the time required. For 

me, the whole passion is the craft. That’s what 

an artist, especially a photographer, does. I’ll 

take a photo of something you see every day 

but in a way someone else has never noticed. 

As artists we see differently than other people; 

so, we see what others miss.

Traditionally, photographers used to charge 

by the day or half day, but now, in the digital 

world, it seems that I charge by the minute. 

Actually most jobs are individually contracted 

on a specifically estimated price for the project 

based on my estimate of the time required. For 

me, the whole passion is the craft. That’s what 

an artist, especially a photographer, does. I’ll 

take a photo of something you see every day 

but in a way someone else has never noticed. 

As artists we see differently than other people; 

so, we see what others miss.

What advice would you have for 

aspiring commercial photographers?

Drawing is critically important. If you want to 

be a product photographer, you must learn 

how to draw in order to understand lighting. 

That’s the only way to learn the visual lan-

guage. Drawing gives you the visual clues that 

help you define size, shape, and perspective. 

You learn that if you draw a circle and shade 

it, you have a ping pong ball. How do you 

make it a shiny ball? It’s the reflective edge 

that defines the surface finish. You don’t get 

rid of the reflections; you just get them in the 

place you want them to be.

Study impressionism. Photographing some-

thing realistically may not be the best solution. 

By studying impressionism, you learn that instead 

of rendering, what we’re after is really just an 

impression of an object. What are the fundamen-

tal visual clues? Sometimes that’s more important 

than the technical details. What are the minimum 

words in the visual vocabulary needed to make 

an effective statement? What is the minimum 

number of notes you need to play to say “shiny”? 

It all comes from working with light.

What was the best advice given to you 

about commercial photography?

It came from my first boss, Dick Richards. He 

said, “Never forget for one minute that the 

reason we are here in this studio today is to sell 

our client’s product.” Many commercial photog-

raphers and art directors make pretty pictures 

and get awards. That’s what weekends are for. 

Clients pay you to sell their products.

How has digital photography changed 

the field of commercial photography?

It has been a bittersweet revolution. Over the 

past ten years, with the advances in digital 

cameras, anybody can take a picture and put it 

on the Internet. It’s so easy that with virtually no 

skills anyone can take a moderately reasonable 

picture and get it into a computer system. This 

has cut the entire bottom off the pyramid of the 

business model. All of the “bread-and-butter” 

work essentially went away. This has brought all 

but the top photographers’ work way down the 

pay scale.

I consider myself very fortunate. I am able 

to live and work in the wilderness. I have diver-

sified into graphics as well. I also now work 

with inventing, producing, and marketing 

products. Photography is no longer my 

sole source of income. So I only want to 

work for people if I feel that I’m the best 

photographer for the job.
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