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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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C0, and H20 measurement in
the range 1600-2200 nm

I
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CO measurement in the range:
approx. 4500-4900 nm
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IF. source

Gas duct monitoring
Emission monitoring
Process controlling

2% Seoul National University

e,

NCRCAPAS



I8 HE 0| S¢et A= ol A

—

fixed mirror

Michelson 2+& Al
sample

0 SAYAYAYAY 4! |

laser > M4
—p
] I1(f)
- 7L « -

J\/\/\ﬁ | TN AVAVAVA I
\/\/\/\/\ : min

E:{ Seoul National University NCRCAPAS
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Electronic Speckle Pattern Interferometry
lllumination
direction _
Measuring
N Measuring object
Reference direction
beam
Camera, CCD

Observation
direction
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268 Hz (Q=52) 553 Hz (Q=66) 628 Hz (Q=83)

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 AIAE! O

Shearography from Steinbichler Optotechnik GmbH

—

Typical Specifications™:

+ Patented high-speed, high resclution shearography technology

Measurement method - direct and temperal phase shift

Electrical Power - 110 V' / 220V

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

Sensitivity — 0.05 um (1.9x10% in.)

Shearing head size = B8 mm x 1530 mm x 180 mm (3.5In. x6in. x 7 in.)

Shearing head weight — 3.5 kg (7.7 |b.)

Laser — IR dicde 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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Furnace 2l

thiekness  ——— |

monitoring gauge

Polymer coater {J

Ultraviolet light or furnace —E

for curing r
A Buffer tube: d = Imm
o Protective polymerine coating
| Cladding: d = 125 - 150 um

Meridional ray

Take-up drum X#) Capstan mol v N Core:d= 8- 10 jm

Fiber axisa .

The cross section of a typical single-mode fiber with a tight buffer
tube. (d = diameter)
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In-line FP sensor Ag= A

Reflection from
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LOAD MEASUREMENT USING OPTICAL FIBRE SENSORS

Structure under load
e.g. yacht mast

subjected to wind and

wave loading

User Intarface with
touch screen display
pl"cwidss up-to-date
infarmation on the
siaius of every sensor

Data acquisition
facility enablas

higtorical load data 1o

be examined

EMBEDDED FIBRE
SENSOR
r

MAST SECTION

MAST SECTMOW

Ramote data analysls by
spacialist enginesr

ANALYSIS
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Bragg graiing strain
sansor produced by
intamal%mdilin
apdical fiore with UY
lasar

Optical fibre sensors
are embedded into
structure and are 50
amall thal they form
part of the laminate
airucturs

Optical signal
splitting at fibre:
axit from laminate

Optical Fibre Strain
Sensor System
{OFSSS) which
acquires and initially
processes data
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4 crystals making up

the sensing element

primary
conductor
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Z=H & F: 0~200 Ampere-Turns 87 2 & 2/ M8 = N =53
56 twist/meter
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Phase Modulator

Maodulator

Fiber Coil

Fiber Coil
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Optical Coherence Tomography

Michelson interferometer

E Fiber-optic 4

Broadband |beamsplitte -— I
source .
Tissue light source
Scanning
reference mirror
Detector — R I
Detector «

Amplifier

Bandpass
filter

Merve Fiber Layer
F

A e P o T i v e "'":__

250
microns

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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e 1830E [} --- Morse : &8AlD|=2| &8
(8E5E - < 10b/s)

e 1866 --- (HAM & & HMA HOI=

e 1876 --- Bell : &83t2| & H

e 19409 & --- 3MHz =3 H 0|2 &880|=

e 1950 [ --- Microwave & &SI =

(HE=C 2 < 100Mb/s )
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e 19503 [} --- Townes, Schawlow, Basov, Prokhorov
- Laser?| & 2|

e 1975 -—- 1AL HENESAIAE:
0.8um GaAs dI0I M, TUI=2E 248 %
( BL — 500Mb/s-km )
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e 1976—~1977 - x| & A= Ald & &g AL
e 1977 -—- 2MIU NS ALHE] I
1.3um InGaAsP &0l N
e 1980 --- 0.2dB/km &&= e
e 1981 --- 1.5um InGaAsP &0l X4 JH
e 1988 -—- X2 HA Y & H ZH0|=
1.55um 2L =01 e
NI X S52 A+ (1.55um ,—~10Gb/s)
e M -—-4A0: HE2ECSIH(WDM)EHA], 2S5 =],
Soliton A (5K TH)
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Standard Single-Mode Fiber

0.6 - 20
. Attenuation (SMF; e.g. SMF 28) Non-Zero
e (all Fiber types) Dispersion Shifted
Q4 Fiber (NZDSF)| 14
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WDM &8 &S0 A= JI=S

I *Gain flattening

sSource types .gﬁ?na?;ﬁg\,?,'igtﬁomml Demultiplexer

sLaser A control Demux A control

Laser aging ; «Bandwidth

«Standard A : : : *Crosstalk

Channel spacing *Dispersion compensation :
*Nonlinearities

Operation, Administration, Maintenance Issues...
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e LI P& AAR (SMF: Single Mode
Fiber)

e 2 & (DFB-LD)

e Photodiode (PIN, APD)
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