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Reconstruction of hologram

Reconstructing wave  U(r) = Ug(r) T,
=t Ug(r) To +t; Ug(r) {| Us(r) P+ Ug(r) P }

+ 1, Ug(r) [ Ug(r) P
= Ug(n) + Up'(r) + U'(n)
Up'(r) =t; Ug(r) | Ug(r)

» Conjugate image reconstruction

U(r) = Ug(r)" T,
= Uy"() + Ug"() + Up"(1)
Up"(r) = t, Ug(1)" | Ug(r) P

=t, B2Ug(r)=t, B2A(r) exp { -] (1) }

+ 1, Ug(r)” Ug(r)?

=t, B2U4(r)
—  Object wave is reconstructed (Virtual image)

(188)

— Conjugate wave is reconstructed (Real image)

Recording of hologram

Interference of two wavefronts
I(r) =<[Ug(r, t) + Ug(r, 1) > >
Complex amplitude

— Object wave

For coherent light
I(r) =]Ug(r) + Ug(r)

= | Ug(r) 2+ [ Ug(r) [+ Ug(r) Ug(r)™ + Ug(r)” Ug(r)
=A(r)2+B2+A(r)Bexp{j(¢#(r)—kxsin 8)}
+A(r)Bexp{-j(¢(r)—kxsing)}
Amplitude transmittance of recording medium
— When it is linear to exposed light energy

To=Ty+t I(r)

Ug(r) = A(r) exp {j &(r) }

— Reference wave Ug(r)=Bexp {jkxsingd}
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Applications of holography

3D display

— Publishing, Security, Package, Interior, Advertisement, Education
— Printing of 3D image data, Medical 3D displays
Security Printing

— Banknote (10Kk, 5k bills), Credit card, Package of digital media
Optical measurement

— Holographic interferometer

— Shape, Motion, Vibration, Refractive index, birefrengence

— Digital holography (using CCD cameras instead of photographic recording
media)

Optical information processing, Optical memory

— Holographic matched filter, Holographic memory

Holographic Optical Element (HOE)

— Lens, Mirror, Diffuser, HUD, Projector, LCD

— Screen, Dispersion element, Optical interconnection

— Optical pickup, Scanner, Bar-code reader, Laser—beam printer, Beam shaping
Imaging (Microscopy)

— Electron holography, X-ray holography 28
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Setsuko Ishii’s work has debuted as permanent
installation at Tokyo Institute of Technology

Centennial Hall at Tokyo Institute of Technology,
Ookayama Campus (Tokyo, Japan)

. Lobby

Multicolor rainbow hologram, Glass, Stainless steel mirror, water
Hologram size ~3m X 2m (Im X 2m X 3)
Opening Ceremony : 23 January 2003
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Holographic Optical Element (HOE)
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HUD(Head-up display)

Virtual image

Features /

— Virtual image formation

— Only the light of specific wavelength is reflected, others are

transmitted. (High-transmittance)
— Thin device (Sandwich between glasses)

« Substitution of concave half-mirror, Fresnel lens, and

Dichroic mirror
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