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Multiple-image-plane microscopy
with holographic lens
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Abstract

In this thesis, we combined the computer generated holography and optical
microscopy to setup the 3D image detection for 3D sample object.

Firstly, we discuss how to image the different object plane in the same plane by
holographic lens. Then, we applied three methods to compose a holographic lens with
multiple focuses and carried out by optical experiment. Moreover, we used the
rotating diffuser to decrease the laser speckle. The image performances by different
rotation speed were shown. Finally, the 3D image detection was implemented by
multiple-focuses holographic lens. Because the limitation of the CCD pixels number,

we image the six planes in the different depth within the sample on CCD.
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(1). 4% : LC2002[11]

% 3.1 LC-2002 % Tt
Description Units
Active area dimensions 26.6 x 20.0 (1,3” diagonal) | mm
Screen aspect ratio 4 (H):3(V)
Display resolution 800 (H) x 600 (V) pixels
Pixel pitch 32 x 32 um
Pixel configuration Orthogonal
Gray Levels 256 (8 bit)
Optical efficiency: > 20 %
transmittance
Aperture ratio > 55 %
Optical Mode Transmissive, Monochrome
Liquid crystal type 90° twisted nematic
Polarizer Mode Normally white
Max. refresh frame rate 60 Hz
[llumination (max) <2 W/cm2
Response time (typ.) 42 ms
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(2). 4% : PLUTOJ12]
% 32 PLUTO 74

Description Units
Active area dimensions 15.36 x 8.64 mm
Screen aspect ratio 16 (H) : 9 (V)

Display resolution 1920 (H) x 1080 (V) pixels
Pixel pitch 8x8 um
Pixel configuration Orthogonal

Gray Levels 256 (8 bit)

Aperture ratio > 87 %
Optical Mode Reflective, Monochrome

Liquid crystal type ECB

Polarizer Mode Normal Black

Max. refresh frame rate 60 Hz
[llumination (max) <2 W/cm2
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