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iller apertures provide more depth of field; larger
apenures provide less depth of field. A simple
adjustment of lens aperture thus allows great con-
trrl-=r the appearance of a photograph
ting the aperture also affects how a photog-
e adjusts the shutter spesd—the length of
time during which light reaches the film. In practice,
the lens aperture and shutter speed are adjusted
in tandem to ensure that the film gets the correct
waunt of light. But considerable variation in this
orbination is usually passible. If you set a small
15 aperture, for example, you will need 1o use a
slowver {longer) shutter speed to liet enough light
through the lens. If you set a large lens aperture,
you will need to use a faster (shorter) shutter speed
to quickly cut off the light pouring through the lens.

Setting the Lens Aperture (o0t into
sour camera’s lens, and you will see a group of
netal leaves or blades that overlap one another 1o
M a rounded opening (see below). This groap of
des is the diaphragm; adjusting the size of its
ipening s called setting the aperture. The size of
he aperture does not affect how much the lens
sees.” It simply makes the image darker or brighter.
There are several ways to set the aperture of
lens, depending on the camera system you're
sing. With many systems, you adjust the aperture’s
ize by rotating a calibrated ring on the lens
urel, This ring has a number of “click® positions
‘h numbers next 1o them. With many modern,
trenically controlled cameras, you adjust
perture by pushing, sliding, andfor rotat-
rols an the camera body while referring
. oers an an adjacent LCD panel.
Sel o its largest apening, the aperture is as wide
i the lens elements (the shaped pieces of lass
iplastic that make up a lens) themselves
sing this setting is sometimes called shooting
ide open; setting a larger aperture is called
nening up” your lens, But the aperture can be
inged from that setting to a very small aperfure,
4o any setting in between, When vou set 2 smaller
weriure, you stop down the lens.
However your lens is adjusted, the size of the
eriure is indicated on the lens's aperture fing. on
LCD panel, andfor in the viewfinder with a
mber called an f-stop. Indicated with the pre-
“t," f-stop numbers appear in the following
ndard sequence: /1.0, /1.4, i2, (2.8, (4, (5.6,
111, W16, 122, (32, (745, /64, and so forh,
5t lenses for 35mm cameras offer a range from
it 2.8 or {14 to 1722 or (32,
-ameras with electronic displays on LCD panels
ite often also show in-between numbers, such
(3.5 or f9. Lenses with aperture rings rather
n LCD displays usually have half-stop settings
t "click™ when set. But whether I|‘||.="!.' click
10t these lenses can be set anywhere betwesn
stops—though the settings may not be criti-
vy se, (See the chart above for the cam-
' sence of full and fractional f-stops.)
aver your lens, the larger the f-stop number,
smaller the opening. In fact, the sequence
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of whole f-stap numbers actually represents an
exact doubling or halving of the amount of light
entering the camera. The aperture 2 is twice

as large as /2.8, so it lets in Iwice as much light.
The aperture (11 lets in half as much light as /8.

Because of this, photographers nearly always
express quantities of light in stops. An aperture
of /8 is said to let in one stop less light than an
aperture of £f5.6. An apenure of /2 is said 1o let in
twa stops more light than an aperture of /4; 2.8
lets in one stop more light than does /4.

It's impartant to remember that an f-stop isn’t the
actual physical measurement of the size of the
aperture but rather a number expressing how much
light “fits” through the hole. The f-stop is derived
by comparing a specific aperture’s diameter o the
focal length of the lens: If you set the lens 1o /4,
for example, the ratio between the aperture diameter
and the focal length is 1:4. In other wards, the size
of the aperture diameter is 1/4 the size of the
focal length. If you set the lens 1o (78, likewise, the
aperure diameter is 1/8 the size of the focal length

The actual, physical size of a given f-stop thus
depends entirely on the focal length of the lens. With
a 30mm lens, (4 indicates an aperture with a diam-
eter of 12.5mm (1/4 of 50mm, or about 1/2-inch
wide]. But with a 200mm lens, the same f-number
represents an aperture of a different size, because
the lens’s focal length is longer. For 2 200mm lens,
14 represents an aperture diameter of S0mm (two
inches widel—again, 1/4 the focal length,

This means that a given i-stop admits exactly the
same amount of light inta the camera regardless of
the lens’s focal length, An aperture of (8 on a 24mm
wide-angle lens causes the same amount of light
to strike the film as does €8 on a 600mm super tele-
photo lens, even though the physical dimensions
of the aperture are different. An aperture of 8 on
4 35mm SLR lens provides the same exposure as

Whole Stop 1/2 Step  1/3 Stop

1.4 frl.4 1.4
1.7 1.6

ff1.8

2 2 2
2.3 2.2

fi2.5

fr2.8 2.8 2.8
3.4 3.2

f13.5

4.0 4.0 4.0
4.7 4.5

5.0

ii5.6 5.6 1/5.6
6.7 /6.3

7.1

8.0 /8.0 8.0
fra.5 fra.n

10

i1l 11 fill
7135 13

/14

W16 16 frl6
ff19 /18

fr20

{22 22 irz22
127 fig5.3

28

does ¥8 on a medium-format or view-camera lens.

Aside from focal length, the main way lenses
are described is by their maximum aperture:
the size of the widest aperture they allow. Two
lenses can have the same focal length for in the
case of a zoom lens, the same tocal-length setting)
but have different maximum aperures

A lens with a wide maximum apertuce 15 called
a fast lens. A lens with a smaller maximum
aperture is called a slow lens. The “faster” the Jens,
the easier it is to photograph in low light or with
taster shutter speeds or with slower films. A S0mm

The lens aperture is a rounded opening formed by an adjustable set of metal blades inside the
lens, You change the size of this opening to control both expasure (the amount of light entéring the
camera and striking the lilm) and depth of field (the depth of the zone of sharpness in yaur photo-
graph). Different-sized openings are called I-stops. F-stops with lower numbers, such as 172 and
1/2.8, admit a relatively targe amount of light into the camera and produce very little depth of
ligld. F-stops with higher numbers, such as /16 and 122, admit a relatively small amount of light
into the camera and produce much more depth of field, The range of -staps picturad here—from
112 to V22—is typical af some lenses, bul many lenses offer a wider or narrawer range of choices




How Lens Aperture Affects Depth of Field The wider the lens

2

aperture, the shallower the depth of fiald. To make the main subject stand
out sharply, set a wide (-stop (here, If2) to throw the background out of

focus {laft), To make the overall scene as sharp as possible, set a smaller f-
stop (here, 122) to make both loreground and background appear sharp
{right}. Note that in both shots, the photographer focused an the front figure

normal lens, for example, may have a maximum
iperture of 12 or 1.4, A 50mm 1.4 lens is said
o be faster than a 50mm 72 lens; a 300nm £2.8
ens 4 faster than a 300mm 4 lens: and =o farth
onversely, a 28mm (2.8 lens is said to be slower
han a 28mm 2 lens, and a 200mm /4 lens is
low Yan a 200mm 2.8 lens

mum aperture gets a bit more compli-
a with zoom lenses, The maximum aperiures
i some Fooms are variable, But even at their
videst aperture, these zooms are usually slower
han constant-apenure 2ooms of the same focal

eth range, For example, a 28-70mm 1/3.5-
3 zoom is slower than a 28:70mm /2.8 zoom
‘ocus and Depth of Field there are
everal impartant means by which a photographe
ontrols the “look” of a photo !:'J_-I'IIL|F1'1 the most

RS Ol I'r1!"~|_- 1% hoy WL o DT fIChSe the “i'-’-'-""'
bt haoy -"|Ir"rri'|.'|‘.1'1.’-i!lf'l-l '“:'F:r"'F'h'” properties,
Wus and IJI..‘| ith of neled, are also Very impartant
For mast pictures, vou choose a ST
ject—lar example. 2 face in a portrait or a tree
1 a landsrape—aon which to focus. With man

plntographs, vou then set the lens apenture m

achie

¢ the masimum sharpness. For other

photographs, however, you may prefer to

set the lens sa that only. the main subjec
15 sharp, with everything in front of

and behing it :j]l'\.h.“[r

The front-to-back xone withir
which abjects appear to be shamp
i callerd depth of field. Whien
little else but the main sub
ject appears sharp. there i
“shallow” dg-|_|1|: of fielel
When the scene s sham
troem frant bo back
there is "g-.:-s.ui or
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How Distance Affects
Depth of Field The claser you \ i
are to your subject, the shallower

Focused Figaie

En
Camara \ il

Camers o nadyect
distance Tl

the depth of field. At seven feat away i
from the subject, the background

“great” depth of field
Note that depth of
field is usually described

as extending between
two particular dis-
tances—say, from five to
I'5 feet. However, thers
is no specific point at
which elements of a
scene stop being sharp
Insteard, there's a gradual tapering off in sharpness
avay irom the point at which you've focused. When
You focus on one paint—one specific part of the
subjject—all points in a plane to the right, the lei
abowe, and below that paint are also in focus. The
tarther an object is from this plane; the less sharply it
will be: rendered. This reduced sharpness becomaes
visully unacceptable at a cerfain distance from the
plane, and thus falls out of the imape’ depth of field

Three factors work together 1o affect depth of field:

* Lens aperture (f-stop)

+ Distance from camera to subject

« Lens focal length
O these three factors, the one used most often 1o
control depth of field is the lens aperiure, The
smialler the aperture, the greater the depth of field:
thus, a subject will have greater depth of field at
1122 than at {2 (see illustration above lefl), To make
as much of the scene as sharp as possible, set as
small an aperture as circumstances permit. To single
out a subject, set as wide an aperture as you can

Anather way 1o control depth of field is by chang-
ing vour distance from the subject (see illustration
above right), To increase depth of field, back away
to reduce it, move closer. A subject shows greater
depthoof field when 15 feet away than when five
teet away, all other factors being equal. Changing
wour distance from the main subject has the addi-
tional effect of changing your compaosition. Yet if
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is unsharp (left). But at a distanca \
of 20 feel, the depth of field in- |
creases, making both foreground and

background sharp (right). Both pic- ‘
tures ware laken with the same
focal-length lens at the same -
stop setling. Mote that it's usually
best to change f-ztop to control
depth of held, since changing dis
tance also changes composition

e

Camare-to-subpicl
distance 10 fest

vou switch to a different lens or zoom focal-length
sefting to compensate for the change in distance
o mamntain your composition), you offset any
change in depth of field. This happens because
focal length also affects depth of field

From a given distance, al a given aperture, the
tonger the lens focal length, the shallower the depth
of field; the shorter the focal length, the greater
the depth of field (see illustration opposite, top).
The depth of field you get at a given f-stop varies
with distance. A smallish aperture of 11 will
produce substantial depth of field with a 35-70mm
zowonm set to 35mm (from six 1o 20 feet with the
lens focused at pine feet), but relatively shallow
depth of field when the zoom s sot to 70mm (from
#ight 1o 11 feet with the lens focused at nine feat

As with adjustments to shooting distance, though
changing focal length to contral depth of field is
difficult because you'll rarely get the composition
yiou want. This also changes the size at which the
main subject is recorded on film, as well as the
portion of the whole scene the lens captures. And
it’s true regardiess of the film format: When used at
the same aperture and distance, a 90mm wide-angle
tor 45 has the same depth of lield as a 90mm tele-
photo for 35mm. In general, it's best to use the f-
stop to control depth of field and shoot from your
preferred distance, with your preferred focal length,

It might seem as if the lens aperture s the ultimate

O GY & V1 8§I1



iohmm

phatographic toal, letting vou change depth of field
ane adjust exposure at will, But it's really not that

smple. You can't choose an f-stop without affecting
other tactors. First of all, the lens you're using nray

nat have an aperture quite wide enough for your
PUrpOsES
Offer a masimum aperture of only (3.5 or 14 a1

A 28-B0mm zoom, for example. might

When you look through an SLR's
viewfinder, you're seeing the subject through
the lens s wides! |-stop—thal is, with its aperiure
& @5 it can bae. This halp

pthe view

nder image bright for fram 8
&5, but 1t also makeas I lield appear
it smaller (thal
1%, with @ hgher number) than the lens's max
murm aperture, dapth of hield will be greater in the

fimal image thar
finder. Howe

it actually appears in the view-
£, you Can L

dapth g fis
f y Using the cameras o

& Button, of your camera has
autfon siops down the léns to the | Stop
&0, increasing 1 depth of field
you se£ in the viewlinder (bottom). But it also
lgts in f2ss ight, causing the viewlindes to darken
and making the image mare difficult to see

ane F‘|-'-}-,|J'.H

you ve actually =

How Focal Length
Affects Depth of Field
The longer your lens

focal length, the shallower
the depth of field, Using a
maderate telephoto lens
(105mm] caused the back-
ground 1o fall out of focus
(left), Using a wide-angle
lens (2Bmm) made the
background sharp (night)
Note that both photographs
were taken from the same
distance with the sama
I-stop. As with changing
distance, changing focal
length also changes com
pasition, S0 it's usually
best to change the f-stop
to control depth of field

its 35mm setting, while a 35mm '“'f"iﬂ.l"'“?" l||.E|_.n|lé1|-|
wide -angle ty []ii ally offers (2.8 or {2 —wider
apertures that can make things in front of or behind
the main subject fall out of focus more dramati-
cally. Wide apertures (and slightly long lenses, such
as B5mm) are often used for portraiture, for exam-
ple, because they soften ba kground detail more
thoroughly, making it less likely 1o distract from the
mamn ‘--ll";iF.'l'| The same is true with wildlife sub
jects, though much longer lenses are typically used
Yet even il the lens you'ne using has a wide max-
imum aperturg, circumstances, such as the subject’s

light level, the film'’s speed, and the highest shutter
speed available on your camera, may combine o
prevent You Irom using wide apertures altogether
Say you're photographing in bright sun with an 150
100 film; even a shutter speed of 1/2,000, the fastest
available on many 35mm SLRs. would cause
overexpasure of the film if you set an aperture of {72
Mewer camera madels offering shutter speeds of
up o 112,000 allow you to use a wider aperture,
You can also switch to a slower film. Placing a neu-
tral density filter on the lens to cut the amount of
light is another option for reducing the light reaching
the film, allowing you to set wide apertures
Likewise, setting a small lens aperure 1o achieve
greater depth of field may be easier said than done
Because small apertures admit less light into the
camera, you must set a slower shutter speed to
obtain the comect exposure—and that shutter spesid
may be too slow either to freeze subject mation
of to prevent blur due to camera shake (especially
with handheld shooting), In such cases, you may
need 1o use 2 tri[u;ri [or otherwise brace the cam-
eral; switch to a faster film; add ilash {or other
supplemental lightingh: or simply wait until vour
subject is more brightly lit. When extensive depth
of field is important, as it is in much |~""1“-~‘[“'
phaotography, many photographers use a tripod
all the time so they can set the slow shutter
speeds that small apertures generally require. B
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