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Characterization of thin coatings with modulated laser ultrasound 

With the help of modulated laser ultrasound, layer thickness and elastic properties of thin films 

and coatings can be determined very precisely. Similarly, in this special case of laser 

ultrasound the measurement of coatings takes place without physical contact. 

Motivation / initial situation 

For the determination of thickness and/or elastic 

properties of very thin coatings (micron to sub-micron 

region) the accuracy of "standard" laser ultrasound is 

insufficient. To improve the measurement accuracy of 

"standard" laser ultrasound the energy of laser pulses 

have to be increased. However, this can lead to the 

destruction of the examined layers. 

This problem can be avoided by the application of modulated laser ultrasound. Here, a continuous 

wave laser is amplitude modulated at certain frequencies. Using adapted detection electronics lead to 

considerably improved signal to noise ratio and therefore increased measurement accuracy, while 

thermal load on the sample surface is reduced. 

Measuring principle: 

The electro-absorption modulated laser diode 

(EML) provides an amplitude modulated laser 

signal, which is amplified with an erbium doped 

fiber amplifier (EDFA). This laser signal generates 

modulated laser ultrasound in the specimen. For 

the detection a Michelson interferometer is 

adapted and the measured electronic signals are 

analyzed with a Lock-in amplifier, which is locked 

to the frequency of the excitation laser. 

Known users: 

 This area of research is very new, so there is no industrial application. In the development process, 

however, several industrial companies are involved in the form of funded research projects. 


