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CFlso OBJELTIVES

CFl Achromat Series for Brightfield/Phase Contrast (OL)

Correction for chromatic aberration in these objectives have been dramatically improved and are at the same level
as the CFI Plan Achromat Series. These objectives were also corrected for spherical aberration and coma and
image flatness across the 22mm field of view has been drastically improved.

The result: truly exceptional quality for this class of objectives.

The DL phase contrast objectives in this series have more contrast than the DLL objectives for enhanced contrast
with unstained specimens.
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CFlso OBJELTIVES

CFl Plan Achromat Series for Brightfield/Phase Contrast (0OL)

These objectives provide incredible image flatness over the entire 25mm field of view, with chromatic aberration e
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corrected throughout the entire visible spectrum. These objectives are suitable not only for routine laboratory work M25/7-0.75 T wesors
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CFleo OBJELCTIVES
CFl Plan Fluor Series for Brightfield/Phase Contrast (DLL)
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CFlso OBJELTIVES

CFl Plan Fluor ELWD Series for Brightfield/Phase Contrast (DM/DLL) CFl Plan Apochromat Series for Brightfield/Phase Contrast (OM)

Offering superb flatness of field, high UV transmission rates, and high Numerical Apertures with extra long working distances, these objectives are These objectives feature longer working distances with high Numerical Apertures and is designed to correct all
well suited for fluorescence observations, especially with inverted microscopes. Because of their superior optical design, CFI Plan Fluor ELWD DM optical aberrations throughout the visible spectrum from violet to red from center to edges across the entire 25mm
objectives can be used universally for all other observation techniques, including brightfield, fluorescence, phase contrast, and Nomarski DIC. field of view. Superior image flatness and color reproduction, plus resolving power at the theoretical limit of today's
The DM phase contrast objectives have higher contrast to enhance the image of very thin, highly detailed specimens with low phase gradients. optical technology are also featured.
The DLL objectives have less contrast for thicker, more contrasty specimens. The DM phase contrast Plan Apochromats have higher contrast to enhance images of very thin, highly detailed
32,5 0325 —e specimens with low phase gradients.
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S P Ehor EtWB B Soxc | 042 | 8178 198 % 18| Cover g comecton o3 CFI Plan Apochromat 2x CFI Plan Apochromat 4x CFI Plan Apochromat 10x
CFI Plan Fluor ELWD 40x C 0.60 3.7-2.7 5.0 0.76 195 Cover glass correction 0-2mm
CFI Plan Fluor ELWD DM 40x C 0.60 3.7-2.7 5.0 0.76 195 Cover glass correction 0-2mm ph2
CFI Plan Fluor ELWD 60x C 0.70 2.1-1.5 3.3 0.56 210 Cover glass correction 0.5-1.5mm
CFI Plan Fluor ELWD DLL 60x C 0.70 2.1-1.5 3.3 0.56 210 Cover glass correction 0.5-1.5mm ph2
Multi-lmmersion Objective for Brightfield e s e
046 230 230 230
This multi-purpose immersion objective has a higher numerical aperture and " 0345 7 M25/7:0.75 o Me57:075 6 || —02
superior contrast. The use of immersion media helps eliminate surface 030.6 s T ‘
reflections and provides an image with higher contrast. It is an excellent M25/7-0.75 o { ' ° ( J
objective for fluorescence, brightfield, and DIC observation techniques. ° g 3y Nikon N
This unique objective has a correction collar that allows it to be used with ) . ' N Plan Apo '
immersion oil, glycerin, and water (with and without a cover glass) < | "i)“’" N 40x /0.95 Nikon
’ ’ ) - L Plan/Apo DIC|M Plan|Apo
= =1 o 20x/0.75 9 ///70.11-0.23 WD 0.14 g . 40X ) 1.0 oil g
© Oil G w 2 ) = | t | = S S
B DIC|M © H]‘ |] ® DIC|H ©
 — /[l7foi7 WD 1.9 - TR = /[/7fo.17 WD o.16 R
Plan Fluor 5\ . Ry ”””I””” < ;L?Q g
2 20x/0.75 Mimm ' / - SIS i S K =
o o1 = T I - me\ é Ire) = =]
7] - WD 03 '// N7 q| Tl % B Vi 2 < %/ <T T g
LT Y \_( | z
=="a" N x - . -
\"ﬂ ° 0135 < ¥ .27 | 3 ¢ 08 2
022 2 018 3 018.8 3
5 o8 026 022 022.8
033
Objective N.A. W.D. Focal length | Physical depth Weight Remarks 028
e T B B s s CFI Plan Apochromat 20 CFI Plan Apochromat 40x C CFI Plan Apochromat 40x Ol
Multi-immersion ° an Apochromat 20x an Apochromat 40x an Apochromat 40x Oi
CFI Plan Fluor 20x M| 0.75 | 0.35-0.33 10.0 0.49 300 y . .
Oil-glycerine-water CFI Plan Fluor 20x MI CFI Plan Apochromat DM 20x CFI Plan Apochromat DM 40x C CFI Plan Apochromat DM 40x 0il




CFlso OBJELTIVES

CFl Plan Apochromat Series for Brightfield/Phase Contrast (OM) CFI S Fluor Series

0365 These objectives ensure a high transmission rate of ultraviolet wavelengths down to 340 nm for fluorochromes like
- o345 . 335 - . - . C . . . .
030 Q0 9352 indo-1, fura-2, and fluor-3. Also, these objectives have improved signal-to-noise ratios (S/N) for short wavelengths and
230 . . . . s .
M25/7-0.75 M25/7-0.75 V25,075 have high N.A., making the fluorescence images they produce significantly sharper and brighter.
3" ,
,a_7, =
g g / # 3 - VOH.0 _
u . 232 233.0 233
b Nikon v 230 230 230
24 Plan ApO q - M25//-0.75 M25//-0.75 M25/7-0.75
3 60x/0.95 NiKon & %
DIG M Plan Apo — - I ) = I )
y { D w { ) ©
170_11 0. ‘3 WD o0.15 g . 60X/1 .40 oil 8 A A ‘I d::b
3 2 3 ;T o o
LRI ° pic H N 3 INNNTHLIN »
- []7017 |WD 0.21 : w Nikon
11 14 1 20 23 = o N
e [ o - ')( "J( N
Q ° i N Nikon Nikon Fluor 40X/ 0.9
o & o o 5 e )
2 "?ﬂb, B : S 4 o ‘ S Fluor 3 S Fluor /0.11-0.23| WD 0.3
v 2 3 o4 Q =] 3 v o
o : o r—— ¢ 2 s L 3 10x/0.50 . 20x/0.75 T
N T L] PRI 2
: LEZJ < s 07'2‘ < B %\ /[//017|WD o0.12 [/70-17|WD 1.0
e 2 o 5 i 07.5 [ ] 3
3 oz 3 229 2
022 0258 °
033 ™ 033.4 N . ©
| | g
CFl Plan Apochromat 60x C CFI Plan Apochromat 60x 0il CFl Plan Apochromat 60x WI { : :
CFl Plan Apochromat DM 60x C CFl Plan Apochromat DM 60x Oil o8 s 09 o
230 030 019 L e22 |
[ 9L+ 220
M25/7-0.75 M25/7-0.75 - - -
J CFI S Fluor 10x CFI S Fluor 20x CFI S Fluor 40x C
g a
432 32
Nikon Nikon 030 030
M25//-0.75 M25//-0.75
Plan|Apo Plan Apo
0 5 0 A
| B 100 X /1.40 oil ° ol & 00X /1,40 oilN . |
5 o 5 o
3 DICH g 3 /770 WD 0.17 g g A ° )
/7017 |WD o0.13 N
Nikon
(2] ~
= B = Nikan o S [Fluor '
I 7 I e = AN I” g - 100 x/0/5-1.3 oil
i | al N /77017 | WD 0.2
== 5 |40 - 3
o ‘ 2 L‘ X/ 1.30 oil i
2 05.8 058 /7017 WD 0.22 N I L% B4
017 017 L i ~ O OO
]
021 021 5 : —]
CFI Plan Apochromat 100x 0il CFI Plan Apochromat 100x NCG 0il 2 @
CFl Plan Apochromat DM 100x Oil .
Objectives (magnification) N.A. | W.D. (mm) | Focal length (mm) | Physical depth of focus (um) | Weight (g) | Remarks Phase ring :r! { ‘3 x 06 ‘
CFI Plan Apochromat 2x 0.10 8.5 100.0 27.50 180 <ﬂ87'§> 017
CFI Plan Apochromat 4x 0.20 15.7 50.0 6.88 180 9 024
CFI Plan Apochromat 10x 0.45 40 20.0 1.36 220 0238 9295
CFI Plan Apochromat 20x 0.75 1.0 10.0 0.49 240 Spring-loaded )
CFI Plan Apochromat DM 20x 0.75 1.0 10.0 0.49 240 Spring-loaded ph2
CFI Plan Apochromat 40x C 0.95 0.14 5.0 0.30 270 Spring-loaded Cover glass correction 0.11-0.23mm CFl S Fluor 40x 0il CFI S Fluor 100x 0il
CFI Plan Apochromat DM 40x C 0.95 0.14 5.0 0.30 270 Spring-loaded Cover glass correction 0.11-0.23mm  ph2
CFI Plan Apochromat 40x Oil 1.0 0.16 5.0 0.42 240 Spring-loaded Stopper
CFI Plan Apochromat DM 40x Oil 1.0 0.16 5.0 0.42 240 Spring-loaded Stopper ph3
CFI Plan Apochromat 60x C 0.95 0.15 3.3 0.30 285 Spring-loaded Cover glass correction 0.11-0.23mm
CFI Plan Apochromat DM 60x C 0.95 0.15 3.3 0.30 285 Spring-loaded Cover glass correction 0.11-0.23mm  ph2
CE: E:a" ﬁpocnmmat GD?\;I( Oil i 1.40 0-21 3.3 0-§1 285 SPT!HQ':UﬂdEd Stopper N Objectives (magnification) N.A. [ W.D. (mm)| Focal length (mm) | Physical depth of focus (um) | Weight (g) | Remarks
g an Apochromat 60x Oil 1.40 0.21 3.3 0.21 85 :prrng- oaded ztopper ' ph3 CFI'S Fluor 10x 050 12 700 170 275 Spring-loaded
Fl Plan Apochromat 60x WI 1.20 0.22 3.3 0.25 285 Wr;rtIngi-rlr?;i?sdion over glass correction 0.15-0.18mm CFI'S Fluor 20x 075 10 100 0.49 275 Spring-loaded
CFI Plan Apochromat 100x Oil 1.40 013 20 0.21 245 Spring-loaded Stopper CFI S Fluor 40x C 0.90 0.3 5.0 0.34 285 Spring-loaded Cover glass correction 0.11-0.23mm
CFI Plan Apochromat DM 100x Oil 1.40 0.13 2.0 0.21 245 Spring-loaded Stopper ph3 CFI S Fluor 40x Oil 1.30 0.22 5.0 0.25 275 Spring-loaded
CFI Plan Apochromat 100x NCG Oil 1.40 0.17 2.0 0.21 245 Spring-loaded Stopper No cover glass CFI S Fluor 100x Oil 1.30 0.2 2.0 0.25 285 Spring-loaded




CFlso OBJELTIVES

Water Dipping Series CFl HMC® Series for Hoffmann Modulation Contrast®

These objectives (no cover glass) are designed with a narrow top and a 2mm working distance to allow These objectives have been completely redesigned by Nikon, allowing the contrast direction to be changed using
microelectrodes to be inserted into the specimen at 45°. They use ceramic and glass nose cones to isolate them a modulator inside the objective. That direction, once set, is maintained over the entire magnification range from
thermally and electronically. Since they are FLUOR lenses, they are designed for fluorescence and have very high 10X to 40X.
transmission in the UV and IR wavelengths with a high signal-to-noise ratio for superior images. Note: Hoffman Modulation Contrast and HMC are registered trademarks of Modulation Optics Inc.
525 233.3
325 ‘—'0165 232
013.3 : 028.8
229 229 229 210 215 225.5
M25//-0.75 M25//-0.75 M25/7-0.75 4%_8» zfg
L o12
—— e 3 I
B - o — 1
S N LR =y =
Nikon ‘I‘:': on 'I’:'f on . <§7 B Y/é? Nikon /-
Fluor uor uor Nikon .
- ~ ~ Nik wp 40X /0.55 >
g |10x/p.30w 5 40x/p.sow S 60x /[1.00 w 10x/0.25 p 26 o e /170-2 WD 27-17 "
DIC| L ) DIC|M . DIC|H 5 g2 woka  ° % p £UX/0.4 o . :
% /10 WD 2p o 2 [//0 WD 2p o P [//0 WD 2p o 3 3 /[I/12 WD 3.0 % ”“”I‘\ln,l\l_‘lmc -
o ° o ) o ) T IO I ol
@ =R = MC1 |HMC " MC2 |HMC " SRRSO -
= ol & o ! o '
o &4 - © ‘0/ & % S/ ® | - : ° ! ®
T Q‘O/ %’G ( O :g v/:g \Li I : %) l
T = HiEsa = —_—l— 7 5
T i iiNEj f : - T w i
- 23.5 2 < < | |55 £ M25/7-0.75 M25,/7-0.75
25 g 0115 g 019.2 £ 027 . M257-0.75 M25/7-0.75
020.5 I} 219 I3 223 % 0278 027 29
024 g 023 % 925.5 s 027.8 o~
026 N 0255 N « 234
CFI Fluor 10x W CFI Fluor 40x W CFI Fluor 60x W CFI HMC 10x CFI HMC 20x F CFI HMC LWD 40x C
Objectives (magnification) N.A. | W.D. (mm) | Focal length (mm) | Physical depth of focus (um) | Weight (g) | Remarks
CFI HMC 10x 0.25 5.2 20.0 4.40 130 Cover glass thickness 1.2mm
Objectives (magnification) N.A. | W.D. (mm) | Focal length (mm) | Physical depth of focus (um) | Weight (9) | Remarks CFI HMC 20x F 0.40 3.0 10.0 1.72 130 Cover glass thickness 1.2mm
CFI Fluor 10x W 0.30 2.0 20.0 4.06 210 Water dipping CFI HMC LWD 40x C 055 | 27-1.7 5.0 0.91 210 Cover glass correction0-2mm
CFI Fluor 40x W 0.80 2.0 5.0 0.57 210 Water dipping
CFI Fluor 60x W 1.0 2.0 3.3 0.37 210 Water dipping - - -
2nd Objective Lens Unit
This unit is attached to infinity objectives when neither a ' J ’ { ove s
binocular or trinocular eyepiece tube is used. .
* Infinity Tube Lens Unit for CFl objectives (chromatic aberration- r
free infinity corrected objectives). z
i i ; 23617 §48
* Focusing distance: 200mm (7.87 in.) B
* To obtain the optimal objective performance, keep the distance ‘
between the tube lens and the objective’s shoulder within '
100-200 mm (3.84-7.87 in.). 8 el :
M38/7 0.5 >
<
% ‘ Jbiective's snoulaer
Nillon
Plan |Fluor
100x41.30 oil
DIC|H
/17047 WD o3
==

2nd Objective Lens Unit
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Markings on CFleo Objectives

(1) Magnification
(6) Application Markings

(1) Color Code

I

- -

(7) Immersion Oil—cleaning——
[

(2) Numerical Aperture

——— (3) Working Distance
|

(4) Correction Ring

(5) Cover Glass

Nikon offers a wide variety of CFI objectives. To assist the user they are clearly marked with information
on the objective barrel such as: which DIC module or Phase Ring to use.

(1) Magnification and Color Code
A color coded ring on the barrel identifies
the magnification of the objective:

Mag. 1X 2X 4X | 10X | 20X | 40X | 50X | 60X | 100X

Light | Light | Cobalt

Blue | Blue | Blue White

Color code|Black | Gray | Red | Yellow | Green

(2) Numerical Aperture (N.A.)

N.A. is the most important factor in defining

the performance characteristics of an objective.
N.A=nsin 6

n: the refractive index of the media at d-line (587nm)
For dry objective n=1.000 (air)

For oil objective n=1.515 (oil)

For water objective n= 1.333 (water)

6 :Half angle of incident rays to the top lens of the objective

P Objective lens
[

“=~/ n=1.000

————— Cover Glass

4% Slide Glass

Il
oil ‘ Dry

The higher N.A., the higher resolving power.
When the resolving power is defined as the power to
recognize the two points,

__4
R= 2N.A
or
R= A

N.A. Obj. +N.A. Cond.
The higher N.A. the brighter image we take.

N.A. }2
Total Magnification

The higher N.A., the shallower the depth of focus (DOF).

A
N.A.2

Brightness: B o< {

DOF =

(3) Working Distance

Working distance (W.D.) defines the distance between
the top lens of the objective and the surface of the
cover glass.

CFle0 objectives can offer longer working distance with
high numerical aperture.

(4) Correction Ring

Dry objectives with high Numerical Aperture are
susceptible to spherical and other aberrations which
can impair resolution and contrast when used with a
cover glass whose thickness differs from the specified
value. A 1 1/2 cover glass (0.17mm thick) should be used
as standard, however not all 11/2 cover glasses are
exactly 0.17mm and many specimens have media
between them and the cover glass. The correction ring
is used to adjust for these subtle differences to ensure
the optimum objective performance.

How to use the correction ring

® Position the ring at 0.17. The thickness of the

standard cover glass is 0.17mm.

® Focus the lens on a small artifact in the specimen.

® Rotate the ring very slightly and focus the lens again

to check if the image has improved or degraded.

® Repeat the above step to determine if the image is

improving or degrading in the direction you are

turning the ring.

® If the image has degraded, follow the same
procedure in the opposite direction to find the
position offering optimum resolving power and
contrast.

(5) Cover Glass

For optimum performance, the thickness of the cover
glass should be 0.17mm. For example, at N.A.=0.95, a
0.01mm difference in thickness reduces image
formation by 45% from the ideal image.

Difference in cover glass thickness
N.A. 0.0lmm 0.02mm
0.3 100% 100%
0.45 100 100
0.7 98 92
0.85 81 43
0.95 45 29

(6) Application Markings

DIC: for Differential Interference Contrast

DM: Phase contrast, Dark contrast middle type
DL: Phase contrast, Dark contrast light type
DLL: Phase contrast, Lower contrast type

(7) Immersion Oil—cleaning

After using immersion oil, gently blot the lens dry with
lens tissue. Then slightly moisten a piece of lens tissue
with petroleum benzene (Naphtha) and clean off all
traces of the oil from the immersion objective. Cleaning
is essential for water immersion objectives as well; after
use, wipe the water off the top lens.
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Dark Field Condenser, Dry
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C-C Low Power Condenser

C-CEL Expander Lens (for darkfield)

Type N.A. Object distance (mm) Magnification
C-C Abbe Condenser, Dry Type 0.9 1.9 4-100x
C-C Achromat Condenser 0.8 4.2 4-100x
Achromat Swing-out Condenser 0.9/0.22 1.8 2-100x
C-C Achromat /Aplanat Condenser 1.40 1.6 10-100x
LWD Achromat Condenser 0.65 10.2 4-40x
C-C Low Power Condenser 0.13 10.2 1-4x
Dark Field Condenser, Oil 1.2-1.43 15 20-100x
Dark Field Condenser, Dry 0.8-0.95 4.0 20-40x




IHlumination Systems
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Eyepiece Tubes

gy A——
t \_J .
== Y-TB Binocular Tube
Y-TE Ergonomic Binocular Tube
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E{ J_L ot g ot 8] g WF = Y-TF Trinocular Tube “F”’ UW Y-TT Trinocular Tube “T” UW
_J S 0 Co Y-TB Binocular Tube F.O.V. 22mm
J LI “Ei bl 3. 1,22 | Y-TE Ergonomic Binocular Tube F.0.V. 22mm with tilting angle of 8° to 32° and telescopic mechanism of +15mm movement
-6 Y-TF Trinocular Tube “F” UW Two-way: 100 : 0 or 0 : 100 (observation : photo)  F.O.V. 22mm or 25mm with eyepiece reticule orientation adjustment mechanism
c_Fc EpI-FI co“ector Lens Quartz Epi-FI Collector Lens co"ector Lens/0H1 oow Y-TT Trinocular Tube “T” UW Three-way: 100 : 0, 20 : 80, or 0 : 100 (observation : photo) F.O.V. 22mm or 25mm with eyepiece reticule orientation adjustment mechanism
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Intermediate Tubes Nosepieces

’ .1op view)
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/ T = - = V-NA Motorized Sextuple Nosepiece V-ND MG-DIC Intelligent Sextuple Nosepiece
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Y-FL Epi-Fl Attachment Y-IDP Double Port
Eyepieces
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CFI 10x with diopter adjustment CFl 10x M Photomask with diopter adjustment
424/ 3/-41 . u
C-N Sextuple Nosepiece C-ND Sextuple DIC Nosepiece
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CFI 12.5x with diopter adjustment CFl 15x with diopter adjustment
Type (magnification) F.O.V. Remarks
CFI 10x with diopter adjustment 22mm
CFl 10x M Photomask with diopter adjustment 22mm With photomask reticule
CFI112.5x with diopter adjustment 16mm
CFI 15x with diopter adjustment 14.5mm
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ENG-Mount TV Adapter
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ENG-Mount TV Adapter 0.45x
(for Trinocular Tube “F”, “T”)
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ENG-Mount TV Adapter 0.6x
(for Trinocular Tube “F”, “T”)
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C-Mount TV Adapter VM 4x



