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7. Wavefront Modulators and Detectors
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Photographic Film (I)

Exposure Latent image After development After fixing
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Photographic Film (II)

• Exposure

• Intensity Transmittance

• Photographic density
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Bleaching of Photographic Emulsions

Tanning bleach

(a) (b)
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Photoplastic Device
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Liquid Crystal (I)

Nematic LC Smectic LC Cholesteric LC

(a) (b) (c)
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Liquid Crystal (II)
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Liquid Crystal (III)

Ferroelectric 

liquid crystal
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Jones Calculus (I)
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Jones Calculus (II)
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Liquid Crystal Light Valve

(a)

(b)
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Liquid Crystal TV
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 Amplitude and Phase modulation   
N.Konforti et al., Opt. Lett. 13, 251 (1988)

2

Freedericksz transition threshold < V < Optical threshold 

Tilt angle increases as V increases while twist angle remains unchanged.

Effective birefringence is reduced. 

Phase modulation is possible. 

Waveguiding effect still exists. 

No amplitude modulation

Liquid Crystal Modulators
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 Dynamic encoding   
Phase-type SLMs

Output 
modulated
wave

Input 
plane 
wave 
Polarizer 

Analyzer 

V

Transparent
electrodes (ITO) 

Liquid
crystal 

Output 
modulated
wave

White
light
source 

Spacer 

Dielectric 
mirror

V

Transparent
electrodes (ITO) 

Liquid
crystal 

AR coating
AR 
coating

Spacer 

-Si:H
Light
blocking layser 

Readout
light 

Modulation curve

200:1200:1Contrast ratio

60Hz, max60Hz, maxFrame rates

2 @ 532nm (Nd:YAG)2 @ 632.8nm (He:Ne)Phase modulation

Amplitude, phaseAmplitude, phaseModulation mode

3232m2626mPitch
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LC2002PPM X-8267

Comparison of specifications of the phase-type SLMs

Phase-Type Spatial Light Modulators
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 Operation spec. of the phase modulator   

 PPM X-8267 SLM

– PAL-SLM (Parallel Aligned Nematic Liquid Crystal SLM)

– An electrical signal input type LCD

– An optical image transmitting element (FOP or lens)

– A write-in laser(LD, 50mW@690nm)

– Phase modulation depends on readout light wavelength

Detailed specifications of the X-8267

Phase-Type Spatial Light Modulators
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 Cautions and Test of the phase modulator   

 Cautions

– The intensity of read light should be kept below 200 ㎽/㎤. 

– Be sure to operate at temperature below 40°C, and avoid high humidity

– Only the center of 768×768 pixels is effective

– Transmission: 30%

 Test result

– Driving voltage: ±3.0V 1KHz

– Readout light : Laser diode (λ=633㎚)

– Write light : Laser diode (λ=690㎚)

Phase-Type Spatial Light Modulators
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 Dynamic encoding   
Computer-generated holographic stereogram

HeNe Laser

Spatial

Filter

Beam

Expander

X8267

Driver

XGA signal

LD

LCD PAL-SLM

SLM

Driver

PPM X8267

Polarizer

Collimating
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Holographic(Diffractive) screen
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3D contents

Movie, Game, 

Aviation,

Education, Medical 

service,

Remote control,

…

Use of Phase-Type SLM
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 Dynamic encoding   
 2D reconfigurable PSNS: K. Choi and B. Lee, IEEE PTL 17, 687 (2005)
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Use of Phase-Type SLM
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Magneto-Optic Spatial Light Modulator

• Using Faraday rotation
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Deformable Mirror SLM

(a) (b)

(b)
Lucent Tech.
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Multiple Quantum Well SLM

• Self-electro-optic effect device (SEED)

- Quantum-confined Stark effect (QCSE)

• Symmetric SEED (S-SEED)


