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Parfocal Length - ==X 72|

ZH™o| &sl AlZ o] EHo|AM o= 8 =2| #|Z £ (mounting position)77tX| 2] 7{Z].
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Infinity Corrected Optlcal System
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Infinity Space

Imaging (Tube) lens
Objective Focal Point
(Object Point) %

» | Magnification = f /£,

Finite Conjugate Optical System

H =& ALZ35l= Infinity corrected optical systemz} &2|, {2 =0to 2 o|0|X|
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« Focal length (F) - =& HzZ|

Z=H(principal point)ol|AM =& (focal point)7tX[ 2] HEIZ, F12 iE3l=2| =H™7Z|0o|0d, F2&= FEH=
of =& 72|olct. Infinity-corrected systemsOl|M HiE2 FEH=C| A AH2|et === =FHZ| 9|
Hl=ol 2|l & 2|zt

Magnification of Objective = Focal length of tube lens / Focal length of objective
« Field Number & Field of View (FOV) — A|ok= & Alo}

& et =(eyepiece)2| Alok(field number)= & et =2 A|ofx=2|7H 71 & (field stop diameter)o|
olaf Mol ElCt. Alok= FOVE HZ e stod, 2H&0| 7tsst A|2 2| HAg o[n|strt. otz Z4{ 1t 20|
Mot =o| Aok} CHE 2 =2o| tf-Zof 2|5 M| EIC}.

FOV = Field number of eyepiece / magnification of objective
Depth of Field (DOF) - &l
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* DOF = A/ (2*(NA)?) - standard wavelength of 550nm
« Aperture Diaphragm - 72 ZH|
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* 1590 - |2 2t =0l A lens grinderol| 2|5l S0|A 2}t H[=5t 7HHO| 2| =2 =

« 1625 - Galileo2| C| X} Q10| A “microscope’tt= 20| =T ZE Al
« 1644 — =| =2 A0} RU= Z==l(insect eyes)= tZE
« 1660 - O|Ef2[0}, W|Z 2=, B SX|of|A ZH et A7 A[E

- 1667 - Robert Hooke/ & 0|0l TSt | = 2| X A{<Micrographia> &7+
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* 1676 - Antoni van Leeuwenhoek / O| M =3 2745t M2} BHE|Z|0LE &4

* 1830 - Joseph Jackson Lister / 7+ =Xt& =0|7| ¥olf 0{2{ 7H2| Cttx A=E &
%l doublets2} tripletsS C| X} 2l

* 1878 - Ernst Abbe / m}& 1t Eolf5 ZHe| A E S48t

* 1893 - August Kohler/ S &=t So|Z o] SAl0] == AlMel =HI =3 7Y

* 1953 — 1955 - Fritz Zernike

& George Nomarski / ?|&txt & XIS 2+ CHH| (DIC)E
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PROPRIETARY -

» Eyepiece(s)
« Camera Port
* Obijective
— Lenses
— Turret
« Condenser
— Diaphragm
 Light source
« Stage
— Focus
— XY Adjustment
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EDMUND OPTICS=?| s0|d &5

Infinity Corrected Objectives

Finite Conjugate Objectives

Reflective Objectives

Stereo Microscopes

Miscellaneous

— Accessories, eyepieces, relay lenses, couplers, reticles, micro
meters, pocket and direct microscopes, simple magnifiers
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» Afocal/Nonfocused lllumination

- g 4= Mo| Sdzt 7(P‘*OHH ZHL 2 FE 0|0|X[E SH5HA| pi= Al
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e Critical/Nelsonian lllumination
— HESlE xHOZEE ZHA = 0|o|X]

ondenserE Al23510 FOV Metol| HX <&

« A =H T
— Incandescent Lamp (S &)
— Arc Lamp

— LED
— Laser
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KOEHLER ILLUMINATION

Koehler illumination2 Z20| A|Z20f| &S
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Koehler lllmination
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Iheminated Field of View
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TELECENTRIC ILLUMINATION

Telecentric illumination & & 0| =& Z X[LHEE M A &, o|0|X| =2
o ZHO| SHX|AHLE EFHATV} E[X]| i 2 AEHUME O|0|X] SAME L
AO|=E FX|sl= &A 0| RpALCE. Telecentric illumination A|A RIS M A A
OFHPof| 2™ dlo| & UL E FX[5tH, T2 2x-5x Mo &2 tl=
o| M AtSEICE.

Telecentric llumination

uminmed Fekd of View
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HAloF S 0|H (brightfield)
2t AlofF S 0O|H (darkfield)

AR} S 0| (Phase Contrast)
H& 0|4 (Polarization Contrast)

o|2 7ty s o|A (Differential Interfere
nce Contrast, DIC)

& &old (Fluorescence)

MetAL & S o[d (Interference Refle
ction, TIRF)

PROPRIETARY - Property of Edmund Optics, Inc. | 2011 Copyright® Edmund Optics, Inc.

13

Edmund

optics worldwide



HA[OF S04 vs.

« Brightfield lllumination
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Objective
Eyepiece
Hollow Cone
Objective Of I.ight
Object .
Aperture Blocking

Central Rays

Brightfield Darkfield
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« OD(optical density)ol| H|2{| gt X}
Ol & EH¢l

- Het Xto|Z2 2 HE 2| Alo| & 2HE
— M zZalio| FHe| MEL|7|ZE(
ECM) 2t o o &4 2

- H2t(light & dark)2| M= 2=
E 3|zl HiHof| o F2 MHE
2& - OD2| #HEHE LIEFH

Specimen

Apertures  Condenser

¥\

=<
Light f

Source  (ollector Lens

\

Condenser
Annulus
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Objective

Phase Plate
¥ Surround Light

Diffracted Light
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Image Plane
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Micrasterias furcata - Transmitted DIC Microscopy
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DIC Slo|4e| 24z °

Specimen

Condenser Lens '/ Objective Wollaston Filter

¥ y
L4

M
| | I Image Plane
Light / % | A L]

Source Polarizing Wollaston Polarizing Filter
Filter Flter
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* Photoluminescence (Z&)-=%0| XS §510{ CtA| T HS Y=

* Phosphorescence (2/&) - 22 XSt T = St Lo &ao|

* Fluorescence (8 &) - ¥ &5t 22 S55t= S2tofot &l o 2hato| X|
Light
Source

Head lice

z|4Ate| o|0|X| T+l 2 2?5l 37HK| EHE AtS:
1. Excitation
2. Emission
3. Dichroic
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Bl = Emission

\ Filter
\ Dichroic

Exdtation Filter
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ZEkAL &2 S0lH (TIRF) .

TIRF= #H 92 E20| A= XFHoM FE A ot EXE 2hEtst= o of
T 255 45 dojdo|ch XAt EH 7to| ASAE2 MEZAMESS HIR
ot Ctetet st Zokof| o2 SR Aets st
¢« HITCS S St 07| MEfE Tt 6luss Cube
=0{ & evanescent wave(2:Zut) (Fixed) >
ol H£ME RSt 0| E HE
- thREe Z XL YT gl Beom
ass-waterol 7474[”44 el™ et X
?| x|

« 2 AUAIZIS 2 excitation lightE MZ0f = JIL/«

Abshs Zherst 244

e Glass2} watere| Z2HE Xjo|=2
HIAIE =X

Coverslip
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Objective 1; |

Evanescent wave2} field intensity= 3 ™
Ol MEE 2| HE[7| &5 V|st=
Moz Zt4

A
T

PROPRIETARY - Property of Edmund Optics, Inc. | 2011 Copyright© Edmund Optics, Inc.

optics worldwide



TIRF &o|Zo ZH= :

Specimen
Cover Slip
Evanescent Wavelength Range /
Excitation Beam
Excitation Beam
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