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Quiz -Photonic Device-

1. What photonic devices do you know? (1~2 devices)

2. Explain the device (structure, function, feature,, anything OKI)

3. What materials are used in the device?
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Basic of Photonic devices (Tanabe)

(1) INTRODUCTION (3) Understanding of LIGHT
What is LIGHT? for device fabrication
Application of light 1o our life wavelength/frequency

Relation between light and materials [inewid+h
pulse duration

(2) Handling of LIGHT beam mode
Generation polarization
Propagation :absorption power density
Condensing(space)

Condensing(time) /modulating .
Amplification (4) Photonic Technology

Selecting (5) Applications
Detecting 3



(1) INTRODUCTION

What is LIGHT?
electric wave~light (electromagnetic wave)
invisible /visible
straight propagation
solar-blind
due to ozone absorbance of sunlight

Laser

single-frequency

coherent(coordinate phase)

high energy density
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(1) INTRODUCTION

What is LIGHT?

electric wave~light (electromagnetic wave)
invisible /visible

straight propagation

solar-blind

Laser
single-frequency
coherent(coordinate phase)
high energy density
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Application of light(photonic device) 1o our life

lighting

photographing

energy production
communication
non-destructive inspection
medical diagnosis /treatment
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| THz Applications: non-destructive inspection
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Application of light(photonic device) 1o our life

lighting: Lamp, LED

photographing: CCD, CM0S

energy production: Solar Cell
communication: LD, PIN-Diode
non-destructive inspection: Infrared-THZ
medical diagnosis/treatment: LED /Laser
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Relation between light and materials

lighting: Lamp, LED: GaAsP, GaN

photographing: CCD, CMOS: Si

energy production: Solar Cell: Si, GaAs
communication: LD, PIN-Diode: InP

non-destructive inspection: THZ: GaP, GaSe
medical diagnosis/treatment: LED/Laser: GaAs, CO,

semiconductors
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(2) Handling of LIGHT

Generation
heating
energy gap in semiconductor
nonlinear optical process

(frequency-mixing: DFG, SFG, SHG)

Radiated Power Density
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Bandgap energy
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(2) Handli

Generation
heating

ng of LIGHT

energy gap in semiconductor

nonlinear optical process
(frequency-mixing: DFG, SFG, SHG)
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THz-wave generation based on non-collinear
phase-matched DFG in phonon-polariton of GaP

DFG nonlinear
incident beams electronic
(near-IR) nonlinear polarization
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(2) Handling of LIGHT

Generation
heating
energy gap in semiconductor
nonlinear optical process
(frequency-mixing: DFG, SFG, SHG)
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(2) Handling of LIGHT

Generation
heating
energy gap in semiconductor
nonlinear optical process
(frequency-mixing: DFG, SFG, SHG)

A/4

Cr:Forsterite
Laser

Microfibril
Fibril #10nm~#1000m
Fiber ®100nm~%um

fiber bundle
Bpm~¥100pm

1.5nm
A58 R | a5—-4v
&R SF
ERARENE =ERETHASHE (3FHHA)

1 I25—4 8O RREE.
Fig.1 Hierarchical structure of collagen fiber.

Harmonic separator

( Relay lensl
R-Cut filter

C_ Relay lens2

Pulse counter

Transactions of Japanese Society for Medical and Biological Engineering

Vol. 55 (2017) No. 2 p. 91-96

Quantitative Evaluation of Collagen Fiber Structure in Human
Dermis Based on Two-Dimensional Auto-Correlation Analysis of
SHG (Second Harmonic Generation) Image

Galvanometer
mirror

i

(b)40’s

Objective lens (0)60 .
6 HERBEREICBT 22BN O KEASHG 1 2 —J &
B{REATIZH W7 (B,
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their 20s, 40s, and 60s. Black holes indicate appendages
(including hair follicles)
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(2) Handling of LIGHT

Propagation :absorption
in air, liquid and solid
:reflection, refraction, diffraction, absorption and scattering
waveguide
optical fiber

Properties of Light

+» Reflection = when light strikes smooth shining
surface it returns back into same medium.
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(2) Handling of LIGHT

Propagation :absorption
in air, liquid and solid
:reflection, refraction, diffraction, absorption and scattering
waveguide
optical fiber
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(2) Handling of LIGHT

Propagation :absorption
in air, liquid and solid
:reflection, refraction, diffraction, absorption and scattering
waveguide
optical fiber

Particle < -L l < Particle<), Particle> ),
(<sonm) 10 107 igo.500nmy (>1um)
R ) Vau ggg{f;g;;;; Mie Scattering SEaﬂtthﬁ_?r'Ig
§ S Z{'ﬂ wjli/z_ﬁ#? :3"'
n— N ;fJ,\

Q*-EL Q--‘-'C+cus( }ek{f] Q=C

I P

iLectureonline
Sample

Raman substrate ——

Nature Protocols 11, 664-687 (2016) ccs-inc.co.jp

20



