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60x Plan Apochromat Objective

Manufacturer

Flat-Field
Correction

Lateral
Magnification

Specialized
Optical
Properties

Tube Length

Coverslip
Thickness

Nosepiece
—Muunting
Thread

/.--——-\

17 W |

Working
Distance

"' » 1 Magnification

Color Code

Spring-Loaded
Retraction

Stopper

Immersion

Manufacturer =]

Olympus: BFFEET Mikon: BB Zeiss: Eq|
Leica: F4=

Flat-Field correction 1A% E

Comsction | plan: T4 RIEHH, EEMBHEHIEES
Numerical Aberration correction &% F
Aparture Ach: JHEE RIENH LAHUEEE (ST

To BRE (R FIEEE

Apo: BVHEE WIEIHI CAMIAEE (210
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HAEFLIE (Numerical Aperture, NA)

BEAh, AT CAFEY) B Ao A 8 35 ]

BEFLAE (NA) - dIB T S R UIPN=Sl PSP R
RAED BRI Z Ot RE e |
Numerical Aperture = N.A.=n - sin o J] -7'%&% (RESOIUtIOﬂ) .
a is half the opening angle of the objective. d, = 1.22), or more simply d, = __l
NA +NA. g 2N.A

n is the refractive index of the immersion medium used _
between the objective and the object. A = wavelength of light, e.g. 550 nm (green)

(n = 1 for air; n = 1.51 for oil or glass) FUBE LA K, i) n P2 5k !
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1.22\ . A
do = or more simply d, = ———
N-Ags;, + N-A-cong 2N.A

A, = wavelength of light, e.g. 550 nm (green)

Resolution table using green light with

A = 0.550 uym:

Magnification / NA Resolution (pm)
10x / 0.30 1.10
40x / 0.75 0.45
63X / 1.40 Oil 0.24

100x / 1.30 Oil 0.26
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%2 (pixe) 57%% (resolution)

1.5 7% (5 Spatial Resolution Effect on Pixelation in Digital Images
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Stokes' Observation
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Figure 1

Alexa Alexa Alexa DAP| (DNA) 359 461
350 48€ 568 Hoechst 33258 (Bisbenzimid) 365 480
Ludfer Yellow 428 540
YFP LsRed GFP green 471 503
Dil Cyanine Cy2 489 505
S luoresceir Rhodamine Alexa 488 495 505
Areaon areer Texas Red FITC Fluoresceinisothiocyanat 490 525
DA “DIO DI TRITC, Rhodamin 540 580
Alexa 546 556 573
Dil Indocarbocyanine 540-560 556-575
Di0 Carbocyanine 250 580

Cyanine Cy3 575 605
ST5505 647 Texas red 595 620




Excitation and fluorescence emission
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Wide Field Laser Scanning
Microscope Microscope
Light Source Mercury Lamp Laser

IHluminated Field

Wide Field

Diffraction limited (by
pinhole) Spot

Image Acquisition

Parallel. Frame at
Once

Sequential, Pixelwise

Detector

Signal Separation

Eye or CCD Camera

Dichroic Beam Spilitter,

Emission Filter

Photomultiplier

Beam Splitter
Cascade, Emission
Filter
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