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radiative

mechanical
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thermal
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electrical

electrical

magnetic

magnetic

chemical

chemical

photo-
luminiscence

radiation
pressure

radiation
heating

photo-
conduction
voltaic effect

photo-
magneto-
electric effect

photo-
chemical
effect

photo-elastic
effect

momentum 
exchange friction heat

pièzo-
electric
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magneto-
striction

pressure-
induced
explosive

incande-
scence

thermal
expansion

heat
conduction

Seebeck
effect

Curie-Weiss
law

endothermal
reaction

electro-
luminiscence

pièzo-
electric
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Peltier
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pn-junction
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Ampère’s
law electrolysis

Faraday 
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magneto-
striction

Ettinghausen
effect

Hall effect magnetic
induction

chemo-
luminiscence

explosive
reaction

exothermal
reaction Volta effect chemical

reaction
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Voltage source
equivalent circuit
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AMmodulated signal x t = A 1 +mcos t cos frequency components

Spectral components after quadratic detection from C =x t x(t + )
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Photomultiplier tube: 
modulating transducer vac

Ec/q

Ev /q

= +3.0 eV

GaP: conventional photocathode

Bandgap
= 2.3 eV1

2

3

1 = photon excitation
2 = phonon interaction
3 = recombination

Surface barrier

GaP(Zn) + Cs surface layer:
Negative Electron Affinity photocathode

Ec/q

Ev /q

vac

NEA

Bandgap
= 2.3 eV = - eV

electricradiation

electric
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Thermometer

Heat Sink
stable temperature reference Tsink

stong thermal link (Watt/K)

thermal conductance G     weak thermal link  (Watt/K)

(Composite) Bolometer:
operation principle

Absorber

Substrate: heat capacity C (Joule/K)
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E = electric field
T = temperature
X = mechanical force (stress)
P = polarization
S = entropie
x = deformation, displace (strain)
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Digital Pixel Sensor: options for ADC integration
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2-D beam profile
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