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Objective for reflected light
darkfield observation

Ring—shaped illumination is radiated on a sp!
ecimen with the numerical aperture larger th
an the numerical aperture of the objective.

Only scattered or diffracted light is incid
ent on the objective lens to form an ima
ge, depending on the type of specimen.

s the illumination numerical aperture increases, the image becomes darkerﬂgh
reas the detection. performManCe-MPLoOVES m — — ————————
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Fluorescence mirror unit

» Basic configuration
— Excitation filter s a ’ ’
— Dichroic mirror

— Emission filters G a ’

Light to Observation Tube
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Phase plate

Neutral density

F;hase retarding

Phase annulus

Zernike negative phase contrast. A: Construction of the phase plate showing the relative phase

shifts induced by the phase rings. B: Face view of the phase annulus (if) and phase plate (i). C:

The optical path for phase contrast illumination. Cond: condenser lens; Spec: specimen plane;

Obj: objective lens; ny, n,: refractive index of the sample and background, respectively. (Figure
awn from Francon, 1968.)
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Explanation of
/ndication on fh Objectives
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Indication on the objective lens (UIS2)

« pDescriptions of markings

Name

Magnification

Tube length

Thickness of
cover glass

00/0.17/FN26.5

Numerical apert
ure (NA)

Immersion oil
Qil: Ol
Water: W

Field number

Coloring code
(magnification)
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NA and Resolution




[E0HS]

Resolving Power

S JHel HO| JI0l /g M, O & ds & &dEo
Z QIAIQ] Jitset ZAQ9 2HAH0|H, N.AJE 2 6+2,
2 Folss €= &= QUL

= ol =2 Al

e =0.61 % A /N.A. (Reyleigh fomula)

A AT EOIH JIAIZES HR0= Bt O=Z
0.565um U&= J|=22 HAretlt.

ex.

UMPLFLT100x(N.A.=0.95), A=0.55um
e =0.61*%0.55um/0.95=0.35um




Point Spread Function & Resolution

: Not resolved Resolved




Resolving Power
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Working Distance
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[XHANT]

HE 2AAXIHAH Ol A2 sample 1t
X

Of HElE HIIAAHAT &H H2ACNH A= A0 AHEHH L0l
Ct. OlHe €& "YHIYE =H A T (focal depth)ctd ZSHCE.
OI2to] &= st JHIHCIO et =&8s YU== =20 X0 U
C}t.

S, =& AT E HAGH)| AoiN= Lt O =Z Berek 2 &2
A0l AP E O] X212 Q/UCEH

TEHAGTO Al - SOREO AL (Berekol Al)

A=(w *250,000)/(NA. M)+ N/ (2N.A2)

o =2 Sols 0.0014(&s 2EI 0.5 & ER)
M : SEHIE (el X x Jotell A E )

ex. UMPLFL100*, WH10x;

A = 350/(0.95%1000)+0.275/0.9=0.35+0.3=0.67 4m




