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Background...

...From microscopic scale...
S50 um

Temperature mapping of a micro heater
From photoreflectance imaging

...to astrophysic scale !

Mars Global Surveyor Thermal Emission Spectrometer
Thermal inertia mapping of Mars ground















—o— Luminance spectrale (soleil)

—&— Luminance spectrale (lampe)

—— Luminance spectrale (température fusion -aluminium)
- =X~ - Luminance spectrale (ambiant)

- -+ - Luminance spectrale (azote liquide)

visible
0.4 ym \ 0.75 um
.V /INFRAROUGE

| MICROLOMDES
Lointain
Radar
Mg 100

Domaine usuel de la TIR : 1-14

102 101

Longueur d’onde en pm

sens des énergies (et des fréquences) croissantes

14m = 1 micrométre =0.000001m

spectre visible : 0.4 pm = violet -bleu
0.47um = bleu
0.55um =vert- jaune
0.65um = rouge..
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ENVIRONNEMEMT THERMIQUE
Fid /Fenétre spectrale

—©— Energie corps noir -50°C
—+8&— Energie corps noir -100°C
—— Energie corps noir -150°C

Rayonnefment refléchi
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.Sensor : InSb, InGaAs, QWIP, microbolometric...

(. Focal plane Array: 640x512 pixels or 320x256
pixels

_Typical : 150 — 400 Hz !!!
~ thermal sensibility : 20 mK InSb, < 35 mK QW

. Spectral Sens. : 1 -5 um or 3 - 5 um (InSb), 8,2
9,2 um (QWIP)

~Integration time: about 10 pys
~Pitch : 30 pys
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Combustion

e /
Methane Air

Glass bottle process

e —

-‘transparent

|

~

‘ f / / “\"

N opaque

« Spectre » de transmission IR du verre

3-5S um

—e&— Emissivité CO2 -(3 om)- T=1500K- xC02=0.07 I

A
y /
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e Flame instability
CO, spectral emissivity

8-12 um

Onr

Bottle Cooling / Surface Temperature
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Skin & Fever

Vascular Microwave heating

14



Multispectral imagery Aircraft signature

Security control

Electrical control
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Infrared
Camera

[3 GFlaSh’ 9
excitation
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Temperature fields

IFEDD

Température (su)
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Peclet field Pei,j estimation

Péclet (su)

Warance (su)
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Application to a chemical reaction characterization

Termpérature (su) Flusx (su)

E700
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Temperature field 7¢, at Q = 1000 ulh Chemical source term at Q = 1000 plh
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-Reactive Droplets

Acid injection (HCI) Base injection (NaOH)

Oil Injection —>

Quasi instantaneous mixing
1 droplet = 1 microreactor
Intensification of the experiments!
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T1 model
—— Y1 thermal image

T2 model
—e— Y2 thermal image







—— Retrieved Heat Source
— Heating film










