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The Little Book on 
Wide Angle Lenses

• Nuance about how to use this 
lens category and about how 
it’s made 

• Framing 
• Angles of view 
• Distortions 
• Night sky photography



This lecture is available as a PDF
www.TheFStopsHere.org

http://www.TheFStopsHere.org
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* why metering is 

inaccurate 
* how to think 

about exposure 
* building an 

exposure at night 
* fireworks 
* astrophotography
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why is metering 
inaccurate
1. the 18% grey problem 

2. the reflected light problem 

3. the creative control problem
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Metering Modes 

Divide up viewable area 
of  the frame into 

segments 

Each segment analyzes 
how much light hits it 
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Internal light meters 
assume all subjects and 

objects have the same 
reflective properties, 
which of course isn’t 

true.
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thinking about 
exposure
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thinking about 
exposure

f/stop

shutteriso

Exposure theory is the 
creative balancing of two 

factors. The first is 
creating and image that 

is bright enough and the 
second is achieving the 

creative goals you set for 
your photograph.
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aperture
Aperture balances the 

volume of light within a 
photograph with the 

depth of field achieved.
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Canon 5Diii 
Tamron 35mm f/1.8 

35mm 
ISO 100 

1/250 
f/1.8

Open the aperture and 
achieve a shallow depth 

of field.
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Nikon D850 
Tamron 17-35 f/2.8-4 

25mm 
ISO 64 

10” 
f/8

Close the aperture and 
create a longer depth of 

field.
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Please note, in this 
example the point of 

focus does not change. 
Depth of field is 

responsible for the range 
of focus outside the 

exact point of focus in 
any photography.
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example the point of 
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exposure theory
f/2.8

f/4

f/5.6

f/8

f/11

f/16

f/22

f/stop isospeed
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shutter speed
Shutter speed is the 

duration that the shutter 
remains open, exposing 

light onto the sensor.
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Thus it controls both the 
total light within the frame 
and the motion recorded  

in the image.
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Thus it controls both the 
total light within the frame 
and the motion recorded  

in the image.
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Canon 5Diii 
Tamron 24-70 f/2.8 

24mm 
ISO 100 

10” 
f/11

Longer exposures allow 
in more light at the risk of 

incurring blur within the 
photograph.  

There are two types of 
blur: subject motion and 
camera motion. We will 

explore these in more 
depth later.
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Nikon D850 
Tamron 17-35 f/2.8-4 

17mm 
ISO 64 

10” 
f/7.1

Let’s define blur at a 
technical level so we can 

understand it better. 

Blur is when an object 
within the frame appears 

on multiple pixels within a 
single exposure.
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• As an object 

moves it appears 
on more than one 
pixel within an 
image 

• This appears as 
blur in the image 

• But since the 
object moves, 
less light hits it 
than its 
surroundings 

• So as objects 
blur from motion, 
they also 
underexpose and 
eventually vanish Canon 5Diii 

Tamron 24-70 f/2.8 
24mm 
ISO 100 
10” 
f/11
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exposure theory
f/2.8 1/8

f/4 1/15

f/5.6 1/30

f/8 1/60

f/11 1/125

f/16 1/250

f/22 1/500

f/stop isospeed
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ISO
ISO is an understanding 

of your sensor’s 
sensitivity to light.
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In bright light you 
generally need less 

sensitivity.

Canon 5Diii 
Tamron 24-70 f/2.8 

60mm 
ISO 100 

1/160 
f/2.8
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In low light you 
generally need more 

sensitivity.

Sony A7 
Sony 24-70 f/4 

31mm 
iso 3200 

1/125 
f/4
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But this is not 
necessarily true.

Canon 5Diii 
Tamron 35mm f/1.8 

35mm 
ISO 100 

8” 
f/11
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Camera shake
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Subject blur
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exposure theory
f/2.8 1/8 100

f/4 1/15 200

f/5.6 1/30 400

f/8 1/60 800

f/11 1/125 1600

f/16 1/250 3200

f/22 1/500 6400

f/stop isospeed
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Canon 5Diii 
Tamron 24-70 f/2.8 

24mm 
ISO 100 

10” 
f/11

So building an image at 
night is a matter of 

deciding the aperture you 
want, lowering the ISO 

down as far as it will go, 
and then extending the 
shutter speed until the 

image is bright enough.
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fireworks
1. learn the 8-8-1 rule 

2. focus on the distance where the fireworks will happen 

3. then shoot in some form of manual focus after pulling focus (back 
button focus works great for this situation) 

4. fire a picture as the canon goes off, and use a cable release so you 
can enjoy the show
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Sony  A7Riii 
Sony 16-35 f/4 

8 seconds 
f/8 

ISO 100
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Sony  A7Riii 
Sony 16-35 f/4 

8 seconds 
f/8 

ISO 100
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stars and the milky 
way galaxy
1. frame your shot 

2. divide your focal length into the number 500, this gives you your 
longest shutter speed (for instance, if you frame your shot at 50mm 
then you can shoot for no longer than 10”) 

3. open aperture all the way 

4. ISO until image is bright enough
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Sony A7Riii 
Sony 16-35mm f/2.8 

17mm 
10” 

f/2.8 
ISO 6400
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Sony A7Riii 
Sony 16-35mm f/2.8 

16mm 
10” 

f/2.8 
ISO 5000
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Sony A7Riv 
Sony 12-24mm f/4 

12mm 
12m 21” 

f/4 
ISO 800

If you want star trails you 
simply break the rule of 
500, dropping the ISO 

and extending the 
exposure time. 



thank you



thank you
now, q&a

Joe Klocek, instructor
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Old slides

1.These have been used in older classes, in particular in person 
classes with a demonstration component. 



goals tonight
1 
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tonight

 6:30 - 8:30 lecture 
 Saturday 7:00 - 10:00 (at latest) downtown, 
starting at Commons Park, crossing the Millennium 
Bridge, to Union Station, around 16th street mall 
and back to the bridge  
Thursday, image review, 6:30 - 8:30



the review

 submit one image through  mikescamera.com 
 12x18 print 
 in comments says “for night photography class” 
 bring 2 images electronically





calculating f/stop
• diameter of the aperture opening (d) 
• focal length (fl) 
• f# 
• fl/d=f# 
• fl/f#=d (thus: f/4)



calculating f/stop
• √2 
• √2^1 = 1.4 
• √2^2 = 2 
• √2^3 = 2.8 
• √2^4 = 4 
• √2^5 = 5.6



calculating f/stop
• area of a circle is πr^2 
• r = d/2 
• So let’s look at a 50mm lens 
• 50/2 = 25mm diameter, or a 12.5mm radius 
• at f/2.8 r = 8.928 
• at f/4 r = 6.25



calculating f/stop
• Using the area of a circle calculation and the 

radius that we now know 
• Area of aperture open at f/2 at 50mm = 490.87 
• At f/2.8 A = 250.41 
• At f/4 A = 122.72 
• Now we know each stop doubles the previous 

value in total light



aperture 
values
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aperture 
values

• f/2.8



aperture 
values

• f/8



however, increasing iso must be weighed against the 
likelihood of digital noise

100 200 800 1600 3200



joe’s rule of 4 shutter speeds

 1/30 
 1/60 
 1/125 
 1/250



exposure theory
f/stop

shutteriso



1/250 1/125 1/60 1/30 1/15

100 200 400

F/4 F/5.6 F/8 F/11 F/16
aperture

shutter

iso

speed

exposure theory
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aperture

shutter
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speed

exposure theory
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how technology grows
 exposure triangle 
 evaluative metering 
 spot metering 
 center weight metering 
 exposure compensation 
 auto exposure lock 
 exposure bracketing 
 highlight warnings 
 live histogram 
 zebra 
 live preview
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exposure theory


