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LumaSense Is A Global Company With Decades of 
Experience In Multiple Sensing Technologies

Fiber Optic Temp
1978, California, US

Thermal Imaging
1969, New Jersey, US

Non -Contact Temp
1958, Germany

Gas Analyzers
1975, Denmark

Gas Analyzers
1969, California, US

Five product families all based on 
different types of optical technologies

Á Two gas analysis product families based on 
distinct technologies
Á Non -Dispersive Infrared

Á Dispersive Infrared

Á Photo -Acoustic Spectroscopy

Á Three temperature product families
Á Fiber optic

Á Non -Contact Infrared (pyrometers)

Á Thermal Imaging

LumaSense Technologies Key Facts:

Á ~250 employees in nine sites worldwide

Á Multiple Decades of experience serving 
various OEMs

Á Deep applications engineering talent in 
multiple disciplines 

Á Core competency in gas analysis

Á Financial strength and profitability

Á Offices in 9 countries

Á Headquarters in California, USA

LumaSense Technologies



Luxtron Fluoroptic: Benefits / Advantages

LumaSense Technologies

Immune
Unaffected by EMI, Microwave and RF Interferences

Electrically Non-conductive Fiber Optic Temp Probes

Inert
Chemically Inert, Inorganic Ceramic Sensor

Stable, Self-calibrating/auto gaining System

Invisible 
Minimally Intrusive (Probes as Small as 200µm dia)



Luxtron Fluoroptic: System Overview
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Probe 

(Optical Fiber)

Sensor

Luxtron FOT Instrument

Optics/Electronics

Measurement is Based on a Temperature Sensitive Phosphorescent Sensor 

Attached to the Probing End of a Fiber Optic Cable

Electronics Measure the Decay Time of the Fluorescence that is Temperature 

Dependent

A Single Optical Fiber Transmits Both the Excitation and the Fluorescence Signal

Depending on probe construction, measures temperatures btw -100C & +330C



Luxtron Fluoroptic: Operating Principle
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Spectra of Temperature 

Sensitive 

Phosphorescent Ceramic

Decay Time of Emitted 

Light is Proportional

to Temperature

Plot Representation of Method 

for

Extracting Fluorescent Decay 

Time
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Luxtron Fluoroptic: Standard Instruments

R & D Lab End-User Instruments

Å 812 (2 chnl, 2-4 Hz)

Å FOT Lab Kit (4 chnl, 1-4 Hz)

OEM Modules

Å M600 (1-4 chnl, 1-4 Hz)

Å 800 (1-2 chnl, 2-10 Hz)

Closed Loop Control Systems

Å ThermAsset2 (2-8 chnl, 6 relay)

Å LumaSMART (2-16 chnl /relay)

m600 Series

ThermAsset2

Luxtron 812

LumaSMART



Luxtron Fluoroptic: Standard Probe Schematics 
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Luxtron Fluoroptic: Standard Probe Schematics 

 



Luxtron Fluoroptic: Standard Probes
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Luxtron Fluoroptic: Custom OEM Probes
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Luxtron Fluoroptic: Application Electrostatic Chuck
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Luxtron Fluoroptic: Application Wafer Backside 

Temp

Vacuum Sealed for Thru-Chuck Wafer Backside Temperature 

Measurement



Impac Pyrometers: Benefits / Advantages
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Å Unaffected by EMI, Microwave 

and RF Interferences

Å Non-contact temperature 

measurement

Å Variety of wavelength detectors 

optimized for specific materials

Å Lens optics for small spots at 

remote distances

Å Light pipe optics for sensing 

temperature in confined spaces

Å 100s of Models Offered to 

service temp range from -50C 

to 3500C

Å Emissivity measuring ñTRò 

Model



Impac Pyrometers: Measure Infrared Radiation
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Impac Pyrometers: Operating Principle
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Detector converts radiation into an 

electrical signal interpreted for 

temperature based on Planks 

Equation (next slide)



Impac Pyrometer: Operational Theory
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Impac Pyrometers: Wide range of measuring 

distances and spot sizes
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Spot sizes  as small as 0.5mm at several meters distance



Impac Pyrometers: Material Specific Wavelengths
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0,676 ɛm             Molten metals                          (min. 1100°C)

0.8...1.1 ɛm         Molten glass, metals, ceramics (min. 600°C)

0.88 ɛm               Compound Semiconductor      (min 220C w/ Model 88 Photrix)

0.9 ɛm                 Silicon Wafer                            (min 210C w/ Model 90 Photrix)

0.7é1,65 ɛm       Metals, Ceramics                     (min 30C w/ Model Std Photrix

1.45...1.8 ɛm:       Metals, ceramics                     (min. 70°C w/ Model 155 Photrix)

2.0...2.8 ɛm          Metals                                      (min. 50°C)

3...5 ɛm:               Metals, ceramics                      (min. 5°C)

3.43 ɛm                Plastic foils                               (min. 50°C)

3.9 ɛm                  Flame heated furnaces            (min. 75°C)

5.14 ɛm:               Glass surfaces                         (min. 100°C)

8...14 ɛm:             Non-metal surfaces                  (min. -40°C)

8...14 um              Coated metals                          (min -40C)

Spectral radiance peak wavelengths differ by material:  Pick the 

correct wavelength pyrometer



Impac Pyrometers: Use Shortest Possible 

Wavelength
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A = 8 ... 14 ɛm

B = 4.5 ... 5.5 ɛm

C = 2.0 ... 2.8 ɛm

D = 1.45 ... 1.8 ɛm

E = 0.7 ... 1.1 ɛm

Measurement Errors with Emissivity Setting Off by 10%
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Impac Pyrometers: Shiny Metals Emissivity
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Impac Pyrometers: Use 0.94um for Silicon
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Impac Pyrometers: Emissivity of non - Metals
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Impac Pyrometers: Use 5.14um for Glass Surface
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