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Laser diode transmits 40
pulses in 1/3 second.

Light pulse hits target and
reflects back to instrument.

Crystal controlled time
base measures flight time.

Distance =
Time x Speed of Light
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CO, and H,0 measurement in
the range 1600-2200 nm

CO measurement in the range:
approx. 4500-4900 nm
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Gas duct monitoring
Emission monitoring
Process controlling
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Electronic Speckle Pattern Interferometry
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268 Hz (Q=52) 553 Hz (Q=66)

873 Hz (Q=75) 980 Hz (Q=48) 1010 Hz (Q=80) 1174 Hz (Q=58) 1194 Hz (Q=39)
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Shearography AlAE 0

Shearography from Steinbichler Optotechnik GmbH

—

Typical Specifications™:

+ Patented high-speed, high resclution shearagraphy technology

+ Measurement method — direct and temporal phase shift

» Electrical Power - 110V / 220V

» Detectable defect size — 0.1 pm (3.9x10% in.)

» Sensitivity — 0.05 pm (1.9x10% in.)

* Shearing head size — 88 mm x 150 mm x 180 mm (3.5in. x 6 in. x 7 in.)

+ Shearing head weight — 3.5 kg (7.7 1b.)

* Laser - IR diode laser array

» Processor - Pentium Il or higher; 1.1 GHz, 40 GB HDD, Frame Grabber board PCVision
« Software - FRAMESplus with Free Boundary

+ (Camera — high resolution CCD; 1024 x 1280 pixel; 12 bit

» Optics - variable zoom objectives, Nikon interface

« Measurement Field of View Range — 3 mm x 3 mm to 1.0 m?, unlimited with superposition

*Specifications may be enhanced or modified for specific setup options and custom requirements.
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Double-Exposure Holographic Interferometry
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2 8= (Optical Fiber)

Preform feed l
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e =HiE WA &30l &0l

« AA=HII= (~0.2 dB/km loss)
& M= EJlse 222 HY

Furnace 20007C

It — [
monitoring gauge
Polymer coater {

Ultraviolet light or furnace —E

for curing r

I N

Buffer tube: d = Imm

Protective polymerine coating
Cladding: d =125 - 150 um

Meridional ray

Take-up drum X#) Capstan g Core:d = 8- 10 um

Fiber axisa .

The cross section of a typical single-mode fiber with a tight buffer
tube. (d = diameter)
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Optical Spectrum
Analyzer

Bragg Wavelength
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® Wavelength encoding
> Noise(ll 0§ Z &
> U=sd WA

® Intrinsic structure
- Easily embedded
—> Easily locatable

® Cost-effective
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LOAD MEASUREMENT USING OPTICAL FIBRE SENSORS

Bragg graiing strain
sensor preduced by
internally modifin
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—j J lasar

SENSOR

EMEEDDEJ; ‘FlEHE
A
-
o
ra
o
3

Structure under load
g.g. yacht mast
subjectad to wind and
wave loading

Optical fibre sensors
ara arnbedded into
structura and are so
smedl thal they form
pari of he laminate
atructurng

Opfical signal
splitting at fibre
axlt from laminate

MAST SECTION.

Optical Fibre Strain
Sersar System
1OFS5S) which
acuires and initially
processes data

User Interfaca with
touch screen display
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information an the
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TIME DNSPLAY
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File Edit Operate Tools Browse Window Help
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Interference Arises when Twice Separation of Fiber End
Mirrors, 2L, < Source Coherence Length, L
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Low-Coherence Interferometer Applications

v" Optical sensor for pressure and deformation

o
|

Loss of intensity
S
Optical Fiber

]
v Optical sensor for strain

— Resolution 2micron & Fiber length: 0.2 ~ 20m

R e R

sensor
vy YN coupler active zone mirror zone

e ]
anchor measuring OF
l reference OF
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photo- LED
diode 1300nm

Smartec (www . smartec.ch)
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Optical Coherence Tomography

d Experimental Set-up of OCT and Results

o)
E Fiber-optic

I Michelson interferometer

Broadband |beamsplitte A < I
source 5 e
Tissue light source
Scanning
reference mirror - I
Detector
Detector «—

- Bandpass Normal Eye scaned image
Amplifier flter

250
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W. Drexler et al., “Ultrahigh-resolution ophthalmic optical coherence : ; .
tomography”, Nature Medicine 7, 502-507 (2001) Nominal width of scan: 2.8 mm
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OCT

O Some Examples of OCT
v' Imaging inside Veins Real-time cardiology
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