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TABLE 1.3. Eye versus Instrument Resolution

DISTANCE BETWEEN
RESOLVABLE POINTS

Human eye 0.2 mm
Bright-field microscope 0.2 pm
SEM 2.5 nm
TEM |
Theoretical 0.05 nm
Tissue section 1.0 nm
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 Observation and optical setup




Measurements & artifacts: Message

 Refractive index mismatch drastically reduces
resolution and leads to significant loss of intensity
In fluorescence

 15um cover slip deviation approximately kills
half of the resolution and intensity

Refracted Reflection at the Critical Angle |
Light 1
Waves —/
r | b

Aqueous
Medium

l n(2) > n(1)
Reflected
Light Waves

Figure 4




A s Lk ol

B iupEipis 2 K 5 (Camera and Film)
Film ISO (international organization for standardization) & % g % &
R e R R AL

B=ISOR £ & XA RP & (lux) X % £’ (Sec)

(http://www.kodak.com/global/en/professional/support/databanks/filmDatabankBW.jhtml)

- KODAK T-MAX 100 Professional Film (TMX)
KODAK T-MAX 400 Professional Film (TMY)
Color negative films



http://www.kodak.com.tw/TW/en/nav/productInfo/films/blackWhite/tmax100.shtml
http://www.kodak.com.tw/TW/en/nav/productInfo/films/blackWhite/tmax400.shtml

#c PR AP 5 % 2z B 88 (Digital camera and Memory)

Professional color digital camera:
Nikon D1x: 533% 7 #»x% % CCD (Charge Coupled Device)
3008 x 1960 pixels (Large)

2000x 1312 pixels (Medium)
(http://www.nikon-image.com/jpn/products/digital/d1x.htm)

Approx.
file size

Approx. number of
images (96 MB card)*

File format

Large
YCbCr-TIFF
Medium

Large
RGB-TIFF
Medium
RAW (uncompressed)

RAW (compressed)

Large

JPEG Fine JPEG (1 : 4)
Medium

JPEG Large

JPEG (1 : 8)

Normal Medium

Large
JFES JPEG (1 : 16) ,
Basic Medium


D1x.pdf

Nikon D100  #c > P& 4p 4%
Professional color digital camera:
Nikon D100: CCD % »x% % Effective Pixel 6.10 7 &

(FES- At

Image Resolution
3008x2000,
2240x1488,
1504x1000



../Confocal2003/Nikon D100 數位影像坊-數位器材規格一覽表.htm

Kodak DCS 760: 6-million pixel CCD (3032 x 2008)
(http://www.kodak.com/global/en/professional/products/cameras/dcs760/dcs760Index.jhtml)

B R B RARS P 2 ek
http://www.digital.idv.tw/

—



../Confocal2003/柯達 Kodak DSC 760 規格一覽表 數位影像坊.htm
dcs760.pdf
http://www.digital.idv.tw/

Kodak DCS Pro 14n
Full-Sized CMOS

CCOEEZR
Effective Pixel

13.71 A&

B

Image Resolution
4536x3024,
3024x2016,
2268x1512

www. dig)al. idv.tw


../Confocal2003/Kodak DCS Pro 14n 數位SLR詳細規格及售價 數位影像坊.htm

Fujifilm FinePix S2 Pro

CCDEE R
Effective Pixel 12.1 H &
FER- A

Image Resolution
4256 x 2848,
3040x2016,
2304x1536,
1440%x960



../Confocal2003/富士 Fujifilm FinePix S2 Pro 數位單眼機身詳盡規格及實拍範例 數位影像坊.htm

Nikon CoolPix 995

CCD Pixels 3.34 H &
=L AENTE: 2048 X 1536

www.digital.idv.tw

Nikon COOLPIX990/950
Super-performance 3X zoom digital camera

Featuring a high-performance CCD and performance-proven Nikkor lens, the

COOLPIX990 and 950 record photomicrographic images in digital format with

ultrahigh-image quality. These cameras are useful for building an image data

base or transferring images easily over the Internet. The COOLPIX990 has a 3.34

megapixel 1/1.8-in. CCD and produces ultrahigh-quality 2,048 x 1,536-pixel

images, while the COOLPIX950 has a 2.11-megapixel 1/2-in. CCD and produces

1,600 x 1,200-pixel images.

e 3X Zoom Nikkor lens.

e Program, Shutter-Priority and Aperture-Priority Auto exposure control modes.
(Model 990 also includes Manual and Auto Bracketing)

e Programmable or Preset Manual White Balance for optimum color reproduction.

e Auto and manual Gain control is available for low-light shooting.

e Image brightness and contrast can be compensated in five modes.

e High-resolution, low-temperature, polysilicon swiveling TFT LCD monitor.

¢ Auto File Numbering prevents doubling of numbers assigned to images.

¢ Model 990 comes with MC-EU 1 remote cord connecting to USB terminal.(Option)

COOLPIX950



995.pdf

Nikon CoolPix 5000

CCD4gr=2
Effective Pixel 5.0 5 &

B

Image Resolution
FULL (2,560x1,920 )

HfjE 5\ Movie

ES > Cadiomyocyte
{%Ez*“iﬁ%bﬁb?%a

(QVGM FAP155R -

@?Eé%%oﬂ)



../Confocal2003/Nikon CoolPix 5000 專業級數位相機 詳細規格 - 數位影像坊.htm
DSCN1510.MOV
DSCN1510.MOV

Cooled CCD

IR ZE2e AFFEL S FETRE R MEF LRBREFE
Scientific grade cooled CCD camera systems W|th software (such as Metamorph)
High speed CCD camera: MicroMax 5Mhz (scan rate)
Good for Calcium imaging
High resolution CCD camera: MicroMax 1Mhz
Good for GFP
Professional cooled CCD cameraz#-%- (http://www.roperscientific.com/)

EEV (CD57-10; scientific grode; bock fuminated, fome-tronsfer ((D

SIZ;S!!mM
13.0x 13.0pm pooeks;
.7 x 6.7-am imoging oreo MM

Grode 1 slouum,simslmm
{basad oa (D menvlochwer’s cosmetic blemish definitions)

120,000 ¢ (srgh pce); 240,000 ¢ (47 bomd i)
8o ms @ 1 MHz
<%
165t @ 1 Mz,
16 bits @ 100 kHz B
0.35 seconds for bl Fome @ | Witz
<A0€/p/s @45 .
0 %0 30°C oeabient, 0 to 50% sekotve humiity noncondersing
o Yoncleaton ow el o sy B v

ROPER SCIENTIFIC™

PRiNCETON INSTRUMENTS



http://www.roperscientific.com/
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k3 12 3 = Photomultiplier (PMT)

JREY AL KBS R R £ e R RS TR Y R B Ak
T RHBPMT) g R BH B RE 0LNA EF A Frkh, 72 BT n
(Dar current), #& 42 3 f#47 o

7 B Confocal Microscopezs%--% http://info.ntu.edu.tw/biotech/core3-1.htm



../Confocal01/Confocal Homepage/index.html
http://info.ntu.edu.tw/biotech/core3-1.htm
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Figure 1.8. Diagram of the beam path in the confocal microscope. (Courtesy of Sarastrb, Inc.,
USA))
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farkr Laser, o

active active L FITC_TRITC
58% 59% 20% 31% 51% 10% | FITC TRITC Cv5
; ser
- U Demo
- Experiment 3
_\_|_| ; Set as default sefting
Femowve default setting
351 364 568 647 Load
nm nm hm nm o8
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Delete
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