Lenses 101

PROBABLY MORE
THAN YOU REALLY
WANTED TO KNOW

ABOUT LENSES



What Eens SheuldIFBuy?
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= WWillYeU BEING SHeotng
* |aNdSCAPES?
Portralts?
YOUr KIOS or pets
Flowers?
Wild birds?
Sports?
Architecture?
» Will you be doing travel photography’>
» Will you be hiking with your gear?
* These sorts of questions are critical to ask yourself first.
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Y oU can Spend nuge:
dMOURLS Ol MGREY.
0N IENSES; SO T
determining your i
pudget, as witk e A
cameras, IS pretty
Important.
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= Prme Ienses genera“y
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However prime lenses
mean you have to walk
around more - you can’t
simply adjust the zoom
setting to get the framing you
need.
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PROLES and think aneut
Whalt fi al IENQLNS you
tend 'to USE MOost anad
WRErEe there are gaps.
Maybe you want an
extreme wide angle, for
example. If so there’s
no point getting another
telephoto.
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pRoetegrapny Witheuta thped
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= Do you want' te dospertrailt

phetes while bluring the

background?

Do you shoot sports at night

or indoors?

These applications call for a

faster lens which can let in

more light.






http://www.bhphotovideo.com/c/find/newsLetter/Mother-of-All-L-Lenses.jsp
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Prime tens

A Prme lens s alens with a fixed fecal
length



http://www.amazon.com/gp/product/B00132FXOW?ie=UTF8&tag=dd05-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=B00132FXOW

Zoomtens

A zeem lensiis alensiin whichrthe fecal
lengthr can be changed or zoomed:




Zeem
SN ERmalVAISIEARASTSXS IS X LOXSHEICH Ol Nt
DSERNdIgIial Camenas

(.L

- Opucal Zeom=thelensimea: J glifs

Sithe Image
- Digital’Zeom=the image IS digitally:magnitied




- Almoest alll DSER
IEASES are manual
ZOOMmS.

Iength either by

* turning a ring (two
touch)

 or sliding the lens In
and out (push-pull)
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close~up Jens,
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the "film plane (I.e.,

film or a digital Vv
sensor) Is close to )

the same size as the

subject. Qo -




Vi@ Eens

~WIIer or;, as they e
MOrE adccurately.
JervarJ, cCatadioptic

Such lenses use a
pair of mirrors to fold

the light path in half,
In addition to
containing regular
glass elements.



http://www.oniva.com/upload/492/500mm_mirror_lens01.jpg
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MIFrOFIENSES Can e mad
fairy cheaply.

ey will alserbe shorterand

lighter than all-glass

(refracting) lense:

focal length.

Mirror lenses come with focal

>
W

£

lengths of 500mm to 1000mm.

Ses of the same

%2

ScaU Vi ES

ney re manual-tocus Jﬂ]/

J

S
T 'n:)y don't have J,)arurg
diaph e Jms, SO the onl / vty u

the shutter speed, the film
speed/digital ISO or to put a
neutral density (darkening) filter
on the lens.

They tend to be of a lower optical

and build quality.



HiShIEens
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- AlIGWSHYOU ter Sttt
rent element efithe
JerJJ Ug 2 JrJJ Jan and

for perspective.
\ery expensive

Requires time
consuming setup and

adjustments

Primarily used for
architecture
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S ASUpEFWIGE angierlens
JOES Not ncitce

geELINELNE CO ection:

Typically 1o 16 mm
* Are not corrected ror

parrel distortion
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http://en.wikipedia.org/wiki/File:Imagine_being_a_fly_VLT.jpg
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OOl FOCUS
o Soft Fecus (LLenshaloy)

= Ineflensis mountea on
pEloWS Wiich allow you
u chan Js the Qsmsr of



SLR - Focal Plane Shutter
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FUlFErRIme e Crop SENSOr;

(@

'S Say yeurnave a00mm
Je’ AS. When useden a ssmm

film camera you get a certain
coverage ofi the scene.

same lens on a digital
camera with a 1.6x crop
factor

The view you would see on
your 1.6x digital camera

would be the same as if you
had a 160mm lens
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0 rJme /eran EF-
fit only EF-S
Cameras
This is because the lens fits
farther into the camera and
the mirror would hit the lens
In a full frame camera.
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canen —LLens Vieuni:

dotsiior aligning iens
dnd noay.

* EF-S bodies have a
white square as well,
which must be lined up
to the white square on

EF-S lenses.
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Wiy DEES LLENS SPEET VIaller

Shallow dept of field = = b

Brighter viewfinder
Faster focusing

Better lens
construction




price and focal
length

TGGRAF’HY



CANCON EENS EF Ze~e10)nnnn
1:55.5=9 .0, 258,

twoe Values since the lens Is azoom
lens which can go from 28mm at its
widest to 80mm at its'longest.
1:3.5-5.6 refers to the widest
aperture of which the lens is
capable. Since the lens is a zoom
there are two aperture values - /3.5
and f/5.6.

@58mm refers to the filter ring

diameter. In other words, screw-on
filters 58mm in diameter will fit this
lens.



CANON EENS EF 20018
S22 GRS VI @2 m

‘-

© EEF means that the lensis a Canen EFlensior E@S cameras.

o 200mm refersitertnesfocalllengti: Sinceonly one valtuelisindicated; thisHIensis a
prme Iens.
© 1i2.8irefers to the Widest aperture of:WhICh the: Ians STcapable: r’/z,Bb
reasenanly MJe especially fora 200mmitelephotorlens, and se thisis
da ens

considere
| indicates that the NS IS an L or “luxunr ries Canon len Suck

generally the best that Canon manufacture. They are marked with a
characteristic red stripe around the end of the lens barrel.

|l Indicates that this is the second version of this lens with these particular
numerical specifications that Canon have made.

USM refers to the autofocus motor type used by the lens. In this case it uses an
ultrasonic motor

@72mm refers to the filter ring diameter. In other words, screw-on filters 72mm
in diameter will fit this lens, making it a fairly large lens.



seen through this window
iIndicating the distance, in
both meters and feet, from
the lens to the point in focus.

Inexpensive consumer
lenses generally do not have
distance scales.
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2 Cano EE PHIMEIENSES alSO
er)J‘—' depth offield
IJFIMF‘CJ N the varnrel

dlstance usually for.a small &
number of apertures - f/11 and
/22, say, or /5.6, {/11 and 1/16.

Canon EF zoom lenses,
however, do not have any depth
of field scales .

S



Image Plane

* The length of
the lens
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50 (60)rMIVIFFecal Lengnt
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500 (480) MIVIFFecallLengin
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ARgIe eI VIEW

2 ANgIE O VIEW BESCHES
e anguiar EXIENt o1

gIVER SCene that IS
IMageda !

Focal length Is not the
same as angle of view.
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8mm 12mm



PEISPECIIVE

Capilnngra subject
thersamersize Wil
different feocaliengin
IERSES VIEldS Ve
different results.

Whenusing a wWider;
lens, more ofithe
background Is
depicted.

In contrast, with a
telephoto focal
length, the
background view Is
narrower and will
appear closer to the
subject
(compressed).
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APErune
e Ssizeeiftherdiaphagm epening i acamera
iIens, Whichr REGUITATES the amoeunt eiligit
[at passes threughn GRterSENSerINSIde the
camerawhen the shutter cuitain' epens during
Al EXPOSUrE Process.



http://en.wikipedia.org/wiki/Image:Aperture_diagram.svg

What the numbers mean

- 50mm 1:1.4
L. I\

50mm /1.4 50mm/1.4

50mm + 1.4 = 35mm



fli.8 f/1.4 /1.2

50mm <+ 1.8 = 28mm
50mm <+ 1.4 = 35mm
50mm <+ 1.2 = 42mm




1 2 4 8 16 32

14 28 56 11 2z

Ok everyone needs to memorize the
full stop apertures, there will be a test!




f/1.4 Lens is open all the way

Apertures



f/2.8 Lens Is open part way

Apertures




f/8 Lens Is open half way

Apertures




f/22 Lens Is barely open

Apertures




used wide-open. Stopping down
helps a great deal, but ence the
aperture becomes too small
then an optical phenomenon
known as diffraction comes into
play and the quality deteriorates
once again.

So most lenses work best at
around f/8 or f/11 or so.



Farger Apertures (2:3)







Aperture f:3.2 Target at 45 degree angle.
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Aperture f:4.0 Target at 45 degree angle
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Aperture :6.3 Target at 45 degree angle
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Aperture :8.0 Target at 45 degree angle




Aperture f:11.0 Target at 45 degree angle




Aperture f:16.0 Target at 45 degree angle




5‘_
Ob

=]
L
O
‘5‘:
@

APERUE CONUEIST
Field

Aperture f:20.0 Target at 45 degree angle




ARERUE CONLIBIS U
SIE]C

Aperture f:32.0 Target at 45 degree angle
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ARERUE CONLIBIS e DERLING]
Flelel

Aperture f:45.0 Target at 45 degree angle







° The DOFE preview will close
the aperture to what will'be
used for the picture so you
can see what is actually in

focus.

Because the aperture closes
down the viewfinder will
become very dark

TGGRAF’HY




2 MaGE Stalo Jza't]on (K
family efrtec ]c
reduce il
With the meJJf

during expoesure.

Specifically, it compensates
for pan and tilt (angular
movement, equivalent to
yaw and pitch) of a camera

or other imaging device.



.

Optcallmage: Staniliza:

Hen

Lﬁ-

2 Canoen callsitlS (Image
Stabllization)

= Niken call'is VR (Vibration
Reduction)

° Pentax calls It SR (Shake

Reductionj

Sigma calls it OS (Optical

Stabilization)

Tamron calls it VC (Vibration

Compensation)
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Optical image S,

P
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- WOrKS by usingrafioatng
]en._u Element 'ra ISTmoeved
orthegoenally tortne op;
axis ofi the Jers USIng
electromagnets
Vibration IS detected using
0 piezoelectric angular
velocity sensors (often called
gYyroscopic Sensors), one to
detect horizontal movement
and the other to detect

D

vertical movement.



2 SOMEIENSES Ve a
SECONGARY/ MOGE thal
COUNLErACTS VErtiCal Camera
Shiake only.

RIS moede IS usefullwnen
USIng a e lnnm J ec'nrurj.l
Nad SWItLCH 0 Into this mode
depends on the lens;
sometimes it is done by
using a switch on the lens, or

It can be automatic.




BENEIS DIAWRACKS

- AllewSIvetier iandneld = Increases the cost of the
IMAGES N IGW Ignt. Iens significantly

© Good for sheoting froma = Uses additional battery
moving venicle or boat. POWET.

Reduces the need for a Can be annoying when
tripod. looking through the

Permits use of shutter viewfinder.
Speeds 2-4 stops slower. Does not prevent “motion

blur” from a moving




A e
focal length

10.

This better enables you to
achieve narrow depth of fielc
SO as to Isolate your subject
from your background.

These lenses typically let
more light in, which lets you
shoot sharp photos in
dimmer lighting conditions.
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flet

Ximum a r)er'r,Jr@

aperture zoom lenses is that
they're cheaper to manufacture

Are typically lighter and more

compact than constant aperture
lenses.



maximum
the lens.

* F-Stops ol around /2 10/1/2.8

2 Jansr IJJ / wnJJJsrsJ

speed and accuracy

Faster lenses than this (e.g.:
/1.4 or 1/1.8) typically have very
low depth of field, meaning that
It takes longer to achieve

correct focus, despite the
iIncreased amount of light.



Sional rru.Jer

COPE \\ C (
have a maximum aperture of
f/8, which is particularly
useful for lenses used In
conjunction with
Teleconverters.




AlUte FecUSs NIken

lVieterecan pen
CAmEral O It IENS:

° Niken' AE-S have
Integrated autofocus
motors.

* AF-D lenses do not
and the focusing

comes from the
camera.




° [ff'the autefecus motor: r/ 2 IS
not Jnd]ca'ted on the |
means that the lens uses

1+

- oy

drlve) Or micromotor drlve

Both types are slow and
noisy compared to ultrasonic
(USM) motors.



AUle FeCUS




AlNIERS MOVEMERL I
IRternal

filters such as
Polarizers or Graduated
neutral-density.

V1T O G R AP H Y




2 SOMEIENSES ale mace With
Mgh-guality glass Specially.
Mmanuiactired ton
dccurately transmit the full
VISIblE color spectrum, called
low-dispersion glass.
You may also hear of ED
(extra-low dispersion), SLD
(super-low dispersion) or UD
(ultra-low dispersion), which
really just means truer

colors.



ApRGchMAalCHERNSES (ARPO)

Apoechrematic
IENSES aVe nigh
colorfidelity and
Jnelrgneﬁ and
should be used by
anyone obsessed
with getting to the
most accurate

colors possible.

TGGRAF’HY



In wide-angle lenses where
vignetting or distortion can
be seen in the corners of the
Image.
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rain, almost any lens will fail, but
these lenses will probably go on
working after all the others have
quit!

The camera body must also be
weather sealed.



Fthe PIuE I
Pl dniimage.
2 Tne way ‘tne Jens FENGers out-

2 _)JTI?-‘J‘?-‘IJGC,_’B g] lmn aberrations
and aperture shape cause some
lens designs to blur the image in
a way that is pleasing to the
eye.

Others produce blurring that is
unpleasant or distracting.
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Cens Heoed

2 ASIGETeMIMaKIng tIENENSHOK
IONGERFancvIggerancitnuSimore
IMPLESSIVE 1O NBN-PROIOUIAPNELS; IENS
NEEUS (Semetimes called snades)
SENVE tWo asiC iunctions:

[FIrSt, they help reduce the amount of

This Is a good thing, since non-
iImage-forming light coming into
the lens at an angle results in lens
flare.

Second, lens hoods serve as physical
protection for the lens - the plastic or
metal tube can absorb blows that
might otherwise hit the glass itself.
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SIS

C

Prmaiy/ FIERFYPES

ncilae:

Clear and UV

» Color Correction
Polarizer
Neutral Density.
Special Effects

o




manual's ystemJ without
problems.

Inear Polarizers are used wi
most video and manual focus
photo cameras. They are not
recommended for auto-focus
SLR cameras.

A polarizer must be rotated to
obtain maximum effect.

Works best at a 90° angle to the
light source.
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eleConVverers

A 2X IEIECORVERER O
“doublertissmounted
Jer\fvsarj tRe camera ana't
lens. In effect It doubles tt
JGE!J Jen J (A Of 'm\—* lens:
200mm become Omn
without changlng the
minimum focusing distance
making the subject twice the
Size.

It also decreases the light
reaching the sensor or film
by two stops and causes a
loss of quality.
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— 'ﬂ‘
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http://www.adorama.com/Refby.tpl?refby=rflAID021866&sku=NKTC17E2U

(D
ps
~C
@
{OF

peCYy sheuld NaV:
mount built=in.
By attaching the'lens to the
tripod instead of the camera,
you will remove tension on
the camera-to-lens mount
joint, and you will improve
tripod balancing in the field.







What s ViaGCho 2

LIS belng able to produce
an image that when printed
at 4”x6” will be a 1:4 or V4 life
Size.




ClOSE UPENSES -~ DIOPILESS

eS s]ng/ SCIEW IO thETIIEFthEAUS O]
I g hie focusing range of thelens
S

2 CleSE-UPNERS
YOUIFIENS ane oK
CIOSER IO tnE cam

$‘_"

.JseJ O INfRItY With'a
nce Becomes 1
meters, with a +4 1t

(12
Uz
L’I

- Whenitne camere Ien
+1 the maximum fJCJ.)Jr g J
msser With' a +2' It Becomes
pecomes 0.

Close-up lenses are cheap, easy to use, and cause
No exposure problems, but can cause a loss of

picture quality.

cm;:s‘

ISt
0.




\VIACHONEERNSES

Trte Viache IeEnses are the pest met
'a} ng f‘JJf}C—P,Jr)S G are prenaly it
EXPENSIVE Way.

| length' = working distance <

p

Foc

* 105mm 9.5”
« 200mm 24~

N
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50 mm + 2X Teleconverter

I

|
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200mm

7 ™~ p= 3
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51/2 feet Working Distance
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2 5 feet Working Distance
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200mme(Viacro-cloSENOCUSING

Y

9 Working Distance
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o0mmriviacre

4> Working Distance
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SOmmriviacrertliie-Size
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NSoTS
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2 3/4” Working Distance
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o Blovw el any duSteraiwitg

d BIGWEFIUSH Of
compressed air.
Place a drep eflens cleaning
fluid on a lens cleaning
tissue.

Gently wipe the lens surface
from the edges to the center.

A microfiber cleaning cloth is
good for quick cleanings.




Wiene Y oulr: Lers el o) IS %7

Lens IS not In Use.
Do as | say, Not as |

do.

_Tl‘.?.'IGR.n\"«.F"H‘lIr



O UV TIER 101 ProteECtion:
a goed weay'io

It elements.

vile
- Using a Lens HJJJ S
N
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SCrAICRES Ol LLens

>
U]

mn\ O
o)

A TIRY SCratCni e ChlPron the rent glass

O’ a Iens, alarmingas it may: 100K, Won't
dCtually: make muchic Jms*rsnce g] Jm AgE
guality: under most circu NCEeS SINCE

It's far enough from the f|Im or image
sensor plane not to be in focus.

Chips on the rear glass of a lens are

more of a problem.



What Eens SheuldIFBuy?
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Neheay Can Buy JUst One!

you do not have
multiple lenses to
change out.




——

the Im ,)rqurrlarjxg that

we have covered.

» High quality lenses
maintain their value.
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www.gregdisch.com



