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Abstract 
This paper briefly introduces the physics behind photoacoustic (listening to light) and acousto-optic (looking at 
sound) phenomena and describes several applications for fundamental or applied material research. The 
exploitation of a photoacoustic cell for the thermal characterization and depth profiling of liquid crystals is 
illustrated. It is illustrated that a photoacoustic cell can be used to study the magnetocaloric effect, and thus to 
investigate thermal and magnetic material properties. It is shown that optically excited and detected acoustic 
waves in materials can be very helpful to investigate their microscopic structure. In the impulsive stimulated 
scattering technique the mechanisms of converting light into thermal, acoustic, orientational and structural 
modes is exploited to simultaneously obtain information about the many physical properties of relaxing liquids. 

1. Introduction 
Although many events can be seen and heard at the same time, at first sight, light and sound 
waves do not seem to interact a lot. They both undergo the same phenomena – reflection, 
refraction, diffraction and interference – but because of the large difference between their 
respective velocities (340 m/s for sound and 300000 km/s for light in air) these phenomena 
occur on a very different scale. Nevertheless, Alexander Graham Bell discovered in 1880 the 
‘photoacoustic effect’1, i.e. the production of sound by modulated light incident on a sample. 
Brillouin, Debye, Raman, Nath and others studied in the period 1920-30 how light can be 
diffracted by sound (‘acousto-optic effect’2). Since then, mainly pushed by technological 
progress in laser technology, the interaction between light and sound has been intensively 
investigated3,4 and it is more and more exploited for applications. Photoacoustic cells are used 
for the detection of microscopic quantities of impurities in gases (e.g. air pollution) and 
liquids, The photoacoustic effect is also used for the characterization of optical, thermal, 
elastic, electronic and even biological properties of materials down to nano-scale. Lasers are 
used to visualize the sound radiation pattern of musical instruments6, the vibration pattern of 
vibrating plates, and the sound field generated by wind turbulence7. Ultrasonic waves are 
excited and detected by lasers5. Already several years ago, photoacoustic and acousto-optic 
applications have conquered a respectable position in the field of medical tomography8. In the 
case of extremely large intensities, via the generation and subsequent sudden collapse of 
vapour bubbles in liquids, sound can even lead to light emission, such as in 
sonoluminescence phenomena9,10. Sometimes (optical) phonons and light even travel 
together, such as in phonon-polariton waves11.  
In this paper we review the basics of the photoacoustic (“listening to light”) and acousto-optic 
(“looking at sound”) effect in the framework of a diverse selection of applications in 
fundamental physics and material science, namely for (1) photoacoustic characterization of 
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the thermal properties of liquid crystals during phase transitions, and the determination of the 
molecular alignment depth profile, (2) photoacoustic determination of the thermal and 
magnetic properties of gadolinium in the neighbourhood of the paramagnetic to 
ferromagnetic phase transition, (3) optical excitation and detection of Rayleigh and Lamb 
acoustic waves for defect detection and characterization, (4) impulsive stimulated optical 
scattering for the simultaneous determination of thermal, structural, orientational, and elastic 
relaxation. 

2. Photoacoustic characterization of the thermal properties of liquid 
crystals during phase transitions and determination of the 
molecular alignment depth profile in inhomogeneously aligned 
liquid crystals 

Though the photoacoustic effect was first recognized by Alexander Graham Bell in 1880, 
the breakthrough of this effect as a valuable tool for material characterization came only 
around 1976, when Rosencwaig and Gersho1 explained the effect as a combined conversion 
of modulated light energy into thermal diffusion waves and of the resulting heat flux in the 
gas above the sample into acoustic pressure modulations. The nature of this process of 
‘listening to light’ allows to obtain different kinds of information from the pressure signal, 
which is detected by placing a microphone in the small, closed air volume above the 
illuminated sample surface (see Fig. 1). The conversion of light into heat involves optical 

 
Figure 1. Schematics of a photoacoustic setup for determination of the temperature dependence of the thermal 
properties of materials 
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absorption, yielding the possibility for optical spectroscopy when the optical wavelength 
dependence of the sample is determined. Roughly speaking, the signal amplitude increases 
with increasing optical absorption and saturates when the optical absorption becomes very 
high. In addition, the production of thermal waves in the sample offers the possibility to 
extract its thermal properties from the acoustically detected temperature signal. For 
periodically modulated spatially uniform incident light at the bulk sample surface where the 
temperature changes are detected, the signal is inversely proportional with the thermal 
effusivity of the sample, defined as e=sqrt(ρCκ), with ρ the density, C the specific heat 
capacity and κ the thermal conductivity. Essentially, via the thermal expansion coefficient 
and the compressibility of the fluid above the sample, the acoustic pressure modulation is 
simply proportional to the integrated temperature modulation in the fluid. In practice, one has 
also to take into account the acoustic response of the cell and microphone. For modulation 
frequencies in the audio range, photoacoustic detection allows to detect temperature variation 
amplitudes downto less than milliKelvin. In sections 4 and 5, we will focus on the thermal 
expansion induced pressure changes inside the sample. Also this additional photoacoustic 
effect can be detected – by attaching a piezo-electric transducer to the sample, or by optical 
detection of the displacement or density changes of the sample. 
 The possibility to induce and detect temperature changes offers many possibilities for 
the characterization of thermal material properties. Since the heat capacity reflects 
thermodynamic changes during phase transitions, and the thermal conductivity reflects 
changes in the intermolecular organization of materials, a lot of physical information can be 
deduced from experimental values for these two properties. Thermotropic liquid crystals have 
the interesting property that by changing the temperature they undergo quite drastic changes 
in the orientational order of their molecules. At high temperatures they are isotropic and 
exhibit no orientational order, just like an ordinary liquid. By cooling, some liquid crystals 
undergo a rather abrupt phase transition from the isotropic to a nematic phase, in which there 
still lacks positional order, but where the molecular orientation of neighboring molecules is 
parallel, and similar to ferromagnets, microscopic orientational domains exist. By applying an 
electric or magnetic field, the nematic director, which reflects the local orientational order, 
can even be made uniform over the whole sample, as is done in liquid crystal displays. By 
further cooling, after an abrupt phase transition, also positional order can develop, e.g. in the 
socalled smectic phase, in which one-dimensional positional order exists in the form of a 
layered structure. Besides the ordering phenomena, around the phase transition temperatures, 
there occurs also a divergence of the correlation length, which goes along with anomalies in 
the specific heat capacity and other thermodynamic properties. 

Our material under investigation was octylcyanobiphenyl (8CB), which has a smectic 
to nematic transition at 33oC and an nematic to isotropic transition at 41oC. Using a 
photoacoustic cell, in which the sample was illuminated by periodically modulated 3.39 
micron wavelength IR light, which is well absorbed by 8CB, and detected by a B&K4165 
microphone, we have determined the temperature dependence of the thermal conductivity and 
specific heat capacity of 8CB. The possibility for a simultaneous C and κ determination from 
the signal was created by the interplay between on one hand the thermal diffusion length µ 
(penetration depth of thermal wave diffusion, µ=sqrt(α/(πf)), with α=κ/(ρC) the thermal 
diffusivity and f the modulation frequency, and on the other hand the optical absorption 
length lβ, which, contrary to optically opaque bulk samples where the signal is simply 
inversely proportional to the thermal effusivity, induces a non-trivial influence of the thermal 
properties on the oscillating signal amplitude and phase (with respect to the light modulation 
oscillation). Fig. 2 shows the experimental result for the photoacoustic signal amplitude and 
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phase for two orientations of an external magnetic field; parallel and perpendicular with the 
surface. In both configurations, the signals show an anomaly in the specific heat related to the 
critical behavior at the phase transition12,13. On the other hand, the two results are different in 
the nematic and smectic phase because of the following reason. In our configuration, the 
sample surface where the thermal waves are optically generated and thermally detected is in 
contact with air. At such a (quasi-) free surface there exists a strong anchoring effect, i.e. the 
air-sample interaction naturally results in a homeotropic (nematic director ⊥ surface) 
alignment, and the thermal wave heat flow is parallel to the molecules.  
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Figure 2. (a) Experimental result for the temperature dependence of the photoacoustic signal amplitude and 
phase for two modulation frequencies. (b) Pictural view of the alignment of a nematic liquid crystal at the 
free surface in the presence of a magnetic field parallel with the surface. 
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Figure 3. Frequency dependence of the amplitude and phase of the photoacoustic signal for 3 values of the 
magnetic field and a sample in the nematic phase at 36oC.  

 
Figure 4. Nematic director profile extracted from those experimental data by assuming a functional 
dependence of the nematic director profile and by using the know relation between thermal conductivity and 
nematic director orientation. 
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When the magnetic field is perpendicular to the surface, the cooperative diamagnetic 
response of the molecules results in an enforcement of their orientation parallel with the 
magnetic field and perpendicular to the surface. On the other hand, when the magnetic field is 
parallel with the surface, there is a competition between the surface anchoring force and the 
magnetic force. At the surface the surface anchoring force dominates and the molecules are 
homeotropically aligned. Further away from the surface the molecules orient parallel with the 
magnetic field and surface. In between there is a gradual transition in the alignment. In 8CB 
the thermal conductivity along the molecular axes is larger than perpendicular to them. Thus 
the thermal waves, which diffuse perpendicular to the surface, ‘feel’ a high thermal 
conductivity at the surface and a low thermal conductivity further away from the surface. 
Since the penetration depth of thermal waves is frequency dependent, the probed effective 
thermal conductivity is frequency dependent, and the frequency dependence of the thermal 
waves can be used to obtain information about the thermal conductivity, and thus the related 
nematic director orientation depth profile. Together with other methods, where the 
temperature is detected by other than acoustic means, this technique is called photothermal 
depth profiling and was investigated in detail and applied to many applications14-17. By 
modeling an inhomogeneously aligned sample as a multilayer with varying thermal 
conductivity, the photoacoustic signal can be calculated for any given thermal conductivity 
profile (and related nematic director orientation profile). Also the inverse problem, extracting 
the profile from the frequency dependence of the signal, can be solved by multiparameter 
fitting14,15 or neural network recognition16,17. Fig. 3 shows the frequency dependence of the 
amplitude and phase of the photoacoustic signal for 3 values of the magnetic field and a 
sample in the nematic phase at 36oC. Fig. 4 shows the nematic director profile extracted from 
those experimental data by assuming a functional dependence of the nematic director profile 
and by using the know relation between thermal conductivity and nematic director 
orientation. Similar work using IR detection of the surface temperature has successfully lead 
to the determination of the hardness depth profile of case hardened steel17.  
 

3. Magnetocaloric acoustic determination of the thermal and 
magnetic properties of gadolinium in the neighbourhood of the 
paramagnetic to ferromagnetic phase transition 
The transition from a ferromagnetic to paramagnetic state of materials with microscopic 
magnetic moments is well known to along with drastic changes in the magnetic (drop in 
spontaneous magnetisation and anomaly in the magnetic susceptibility) and thermal (anomaly 
in the heat capacity) properties. Using a photoacoustic cell for optically and magnetically 
induced temperature changes we have determined the temperature dependence of respectively 
thermal and magnetic properties. In both configurations the sample was a thin gadolinium 
disk. Gadolinium is a rare earth metal with a large atomic magnetic moment, which has the 
interesting property of exhibiting its ferro- to paramagnetic phase transition around room 
temperature. Fig. 5 shows the experimental photoacoustically determined temperature 
dependence of the heat capacity of a highly crystalline gadolinium sample for different static 
magnetic fields. We were able to show that the determined C(B,T) behavior follows a 
theoretically predicted scaling law. In our configuration of a thermally thin (thermal diffusion 
length of the order of the sample thickness) disk-shaped sample also the thermal conductivity 
of the sample could be deduced. Fig. 6 shows that there is a dip in the thermal conductivity of 
gadolinium at the phase transition. A detailed description of these results is given in Ref. 18. 
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Figure 5. Experimental photoacoustically determined temperature dependence of the heat capacity of a highly 
crystalline gadolinium sample for different static magnetic fields. Circles: 0 mT, inverted open triangles: 35 
mT, open squares: 39 mT, open triangles: 43 mT, open diamonds: 48 mT, solid dots: 56 mT, solid diamonds: 
139 mT. 

 
Figure 6. Experimental photoacoustically determined temperature dependence of the heat capacity of a highly 
crystalline gadolinium sample for different static magnetic fields. Circles: 0 mT, inverted open triangles: 35 
mT, open squares: 39 mT, open triangles: 43 mT, open diamonds: 48 mT, solid dots: 56 mT, solid diamonds: 
139 mT. 
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A variant to the classical photoacoustic cell setup makes use of the magnetocaloric effect. 
When a sample is magnetised by increasing a magnetic field, the ordering magnetic spins 
release heat during their alignment. On the other hand, when the magnetic field is decreasing, 
the spontaneously disordering magnetic spins take up energy and cool the sample. The latter 
effect is exploited in magnetocaloric refrigerators19.  In our setup the periodically varying 
magnetic field in the sample produced by an electromagnet resulted in a periodical heating-
cooling temperature of the sample, and an acoustic pressure signal in the photoacoustic cell. 
Obviously, the temperature oscillation is related to the heat capacity of the sample, but also to 
the magnetic susceptibility. In this way, we found that the static magnetic field (B0) and 
temperature dependence of the acoustically detected magnetocaloric signal (Fig. 7) is 
compatible with the temperature and magnetic field dependence of its specific heat capacity 
and magnetic susceptibility20.  

 
 

Figure 7. Magnetic field and temperature dependence of the acoustically detected magnetocaloric signal. 
Circles: B0 = 24 mT; squares: B0 = 62 mT; triangles: B0 = 150 mT. The inset shows the setup for acoustic 
detection of  magnetocaloric signals 
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4. Optical excitation and detection of Rayleigh and Lamb acoustic 
waves for defect detection and characterization 
The temperature changes which go along with optical excitation of materials not only results 
in pressure changes in the fluid above the sample, but also in the heated sample region. The 
photoacoustic effect thus also includes the pressure changes which  propagate in the sample 
as acoustic waves. Since the optical excitation usually occurs at the sample surface, the 
symmetry of the thermal expansion region allows the laser excitation of surface acoustic (or 
Rayleigh) waves in substrates and guided (or Lamb) waves in plates. As with all acoustic 
waves, the analysis of the propagation of Rayleigh and Lamb waves allows to investigate the 
elastic properties and structure of materials. For Rayleigh waves in particular, which travel 
along the surface with a penetration depth of the order of their wavelength, only the surface 
region of the sample is probed and by adapting the analysed wavelength (or equivalent 
frequency) one can obtain depth dependent elastic information and thus perform surface 
acoustic wave (SAW) depth profiling of elastically inhomogeneous or structured materials21. 
In order to detect the short, fast and small acoustic wave displacements and density changes 
optical techniques is ideally suited. In our experiments we use laser excitation to launch 
surface and guided acoustic waves (and thus ‘listen to light’ though in the kHz-MHz-GHz 
region), and we use beam deflection22-24 and interferometric techniques25-28 to detect the 
waves (and thus to ‘look at sound’).  
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Figure 8. (a). Velocity dispersion curve of optically detected SAW. (b) Elastic depth profile reconstructed 
from the velocity dispersion curve by neural network recognition, for 2 shot peened steel samples.  
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Figure 9. Snapshots 0.825, 1.260, 1.590 and 3.320 microseconds after excitation of a laser-excited, plane 
acoustic surface wave travelling over a shallow sub-surface defect (indicated by small circle) in an 
aluminium sample. Sample dimensions are 16x5 mm2. Left- and right going lateral longitudinal bulk (B), 
Rayleigh (R) and Scholte-Stoneley (S) waves are excited. The velocities estimated from the position vs 
time relations are 5720 m/s for the bulk wave, 2620 for the Rayleigh wave, and 350 m/s for the Scholte-
Stoneley wave. Both the lateral longitudinal bulk wave and the Rayleigh wave are diffracted by the defect. 
The respective circular wavefronts are indicated by DLB and DR. Note that the DLB diffracted wave 
propagates with the velocity of a Rayleigh wave, which was thus mode-converted by the defect. 
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Figure 10. (a) Snapshots of time-resolved arc-shaped surface acoustic propagation and focusing on Cr-
coated plexiglass. Thermally induced displacements persist at the excitation region.  The imaged area is 
approximately 500 µm square. The Rayleigh wave propagates at a velocity of about 1200 m/s. (b) The 
waves were stroboscopically imaged using a grating interferometer29. 

 
Figure 11..Simulated snapshot of the total stress distributions (from top to botton: σzx, σzz and σxx) of a 
Lamb A0 mode incident on a crack and the defect-induced reflected and transmitted waves.  
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Fig. 8 shows the velocity dispersion curve of optically detected SAW and the elastic depth 
profile reconstructed from it by neural network recognition, for 2 shot peened steel samples. 
Fig. 9 shows snapshots of a laser-excited, plane acoustic surface wave travelling over a sub-
surface defect in the sample. The snapshots were determined by recombining data from an 
xy-scan of a laser vibrometry time signal. The defect clearly acts as a localized diffractive 
source and the frequency dependence of its diffraction efficiency allows to obtain information 
about its position in depth. We have also developed a stroboscopic full-field interferometric 
technique to visualize SAW propagation29. Snapshots of the surface acoustic wave 
propagation are shown in Fig. 10. This technique allows to visualize displacements in the 
sub-nm range with a time resolution only limited by the used pulsed probe laser (15 ns in our 
case). When guided waves excited and detected in plates encounter a hidden defect, their 
partial reflection, transmission and possible mode conversion can be analysed in order to 
detect and characterize the defect. A simulated example of the displacement of an incident 
Lamb A0 mode and its reflection and transmission field is shown in Fig. 11. Fig. 12 shows 
snapshots of optically detected Lamb waves in a quartz disk after pulsed piezo-electric 
excitation. The spatio-temporal evolution of the signal can also be Fourier analysed30 in order 
to obtain the vibrational eigenmodes of the sample, such as shown in Fig. 13.  

 
Figure 13. Vibrational eigenmodes of a quartz disk of 15 mm diameter at 33.3 kHz, 83.3 kHz, 98.7 kHz 
152.6 kHz, 195.2 kHz, 471.1 kHz and 734 kHz, determined by a time-frequency Fourier transform of a laser 
vibrometer scan. (b) Wavevector pattern of the eigenmodes determined by a 2D spatial Fourier transform of 
their spatial pattern.  

 
 
Figure 12. Snapshots of optically detected Lamb waves in a quartz disk 80, 160, 640, 1840 ns after pulsed 
piezo-electric excitation. At the electrode edges 2 dispersive waves are generated in opposite directions. 
After a while the displacement field becomes very complex, due to interferences between many wave 
reflections.  
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5. Impulsive stimulated optical scattering for the simultaneous 
determination of thermal, structural, orientational, and elastic 
relaxation. 
An excellent example of combined photoacoustic excitation and acousto-optic detection is 
illustrated by the impulsive stimulated optical scattering or heterodyne diffraction 
technique31-33. In the simplest mode, a semi-transparent liquid sample is illuminated by 
crossed pump laser beams both generated by the same pulsed laser. The partial optical 
absorption with a spatial dependence according to the interference pattern of the two laser 
beams results in a spatially periodical impulsive temperature rise. The resulting thermal 
expansion (which can be impulsive for normal compounds or slowed down due to structural 
relaxation for relaxing materials such as supercooled liquids) generates a spatially periodic 
density pattern which diffracts the light of a probe laser. This temperature induced pattern 
slowly fades away due to thermal diffusion between its peaks and nulls. This results in a slow 
decay of the thermal contribution in the signal. On the other hand, the impulsive thermal 
expansion also launches counter-propagating acoustic waves going along with propagating 
periodic density changes which diffract the probe beam allowing to detect them. In this way, 
elastic sample properties can be extracted from the acoustic signal contribution. Furthermore, 
by monitoring the probe beam polarization dependence of the signals, one can also extract the 
orientational evolution of the molecules of the sample. Fig. 11 shows typical heterodyne 
diffraction signals obtained by 300 ps Nd:YAG laser pulse excitation and CW laser detection 
in supercooled salol. The signals exhibit temperature and wavevector dependent features 
which allow to simultaneously extract structural, thermal, orientational and acoustic 
relaxation and propagation information34. 
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Figure 14. Typical heterodyne diffraction signals generated by 300 ps Nd:YAG laser pulse excitation and 
CW laser detection in supercooled salol. The top figure shows the experimental principle. The bottom left 
figure shows the density signal. The oscillatory behavior is related to a periodical acoustic wave launched by 
the spatially periodic (wavelength 52 micrometer), optically excited impulsive thermal expansion. The slow 
thermal expansion rise at low temperatures is due to structural relaxation. The thermal expansion signal 
finally decays due to thermal diffusion. The bottom right figure shows the orientational alignment signal due 
to the aligning acoustic waves, determined by comparing signals obtained using different probe laser 
polarizations (see Ref. 34 for further details).  



14 NAG-Journaal, nr. 177, November 2005 

References 
1. "Theory of the Photoacoustic Effect with Solids", A.Rosencwaig and A. Gersho, Journal of Applied Physics 
47(1), 64-69 (1976) 
2. “Physical acoustics. Fundamentals and applications”, Ed. O.Leroy and M.A.Breazeale.,  Plenum Press, N.Y., 
1991 
3. “Progress in Photothermal and Photoacoustic Science and Technology: Life and Earth Sciences”, Series: 
Progress in Photothermal and Photoacoustic Series , Ed. Andreas Mandelis, Peter Hess, University of Toronto 
Staff, Publ. SPIE-International Society for Optical Engineering, 1998 
4. “Photothermal Spectroscopy Methods for Chemical Analysis”, Chemical Analysis: A Series of Monographs 
on Analytical Chemistry and Its Applications, Vol. 134, Stephen E. Bialkowski, Ed. J. D. Winefordner, Publ. 
John Wiley & Sons, Inc., 1996  
5. “Laser ultrasonics : techniques and applications”, Ed. C.B. Scruby and L.E. Drain. Bristol, Publ. A. Hilger, 
Bristol, England 1990 
6. “Reconstructing two-dimensional acoustic object fields by use of digital phase conjugation of scanning laser 
vibrometry recordings”, Zipser L, Franke H, Olsson E, Molin NE, Sjodahl M , Applied Optics 42 (29), 5831-
5838 (2003) 
7. http://mech.vub.ac.be/thermodynamics/research_topics.htm 
8. “Photoacoustic tomography of biological tissues with high cross-section resolution: reconstruction and 
experiment”, Xueding Wang, Yuan Xu, and Minghua Xu, Seiichirou Yokoo and Edward S. Fry, Lihong V. 
Wang, Med. Phys. 29 (12), 2799-2785(2002) 
9. "Sonoluminescence," L. A. Crum and R. A. Roy, Science 266, 233 (1994)  
10. “Effect of noble gas doping in single-bubble sonoluminescence", R. Hiller, K. Weninger, S. J. Putterman, B. 
P. Barber, Science 266, 248-250 (1994)  
11. http://web.mit.edu/nelsongroup/research/polaritonics.shtml 
12. "Photoacoustic characterization of liquid crystal phase transitions", C.Glorieux, E.Schoubs and J.Thoen, 
Mat. Sc. Eng. A 113, 87-91 (1989) 
13. "Photoacoustic thermal characterization of liquid crystals", J.Thoen, C.Glorieux, E.Schoubs and W.Lauriks, 
Mol.Cryst.Liq.Cryst. 191, 29-36  (1990) 
14. "Photoacoustic investigation of the thermal properties of layered materials: calculation of the forward signal 
and numerical inversion procedure" , C.Glorieux, J.Fivez and J.Thoen, J.Appl.Phys.73(2), 684-690 (1993) 
15. "Photoacoustic depth profiling of the thermal conductivity of an inhomogeneously aligned liquid crystal at a 
free surface", C.Glorieux, Z.Bozoki, J.Fivez and J.Thoen, J.Appl.Phys.78(5), 3096-3101 (1995) 
16. “Thermal depth profile reconstruction by neural network recognition of the photothermal spectrum” , 
C.Glorieux and J.Thoen, J.Appl.Phys.80(11), 6510-6515 (1996) 
17. “Photothermal depth profiling in the presence of lateral heat flow effects” ,S. Paoloni, P. Mayr, C. Glorieux, 
R. Li Voti, H. Bentefour, and J. Thoen, Anal. Sc. 17, s407-s409 (2001) 
18. "Photoacoustic investigation of the temperature and magnetic field dependence of the specific heat capacity 
and thermal conductivity near the Curie temperature of gadolinium", C.Glorieux, J.Thoen, G.Bednarz, 
M.A.White and D.J.W.Geldart, Phys.Rev.B52(17), 12770-12778 (1995) 
19. “Transition-metal-based magnetic refrigerants for room-temperature applications”, O. Tegus, E. Brück, K. 
H. J. Buschow, F. R. de Boer, Nature 415, 150-152 (2002) 
20. " Magnetic phase transition of gadolinium studied by acoustically detected magnetocaloric effect", 
C.Glorieux, J.Caerels and J.Thoen, J.Appl.Phys.80(6), 3412-3421(1996) 
21. ”Surface acoustic wave (SAW) depth profiling of elastically inhomogeneous materials”, C.Glorieux, 
W.Gao, S.E.Kruger, K.Van de Rostyne, W.Lauriks and J.Thoen, J.Appl.Phys.88(7), 4394-4400 (2000) 
22. “Laser-induced thermoelastic excitation of Scholte waves”, C.Desmet, V.Gusev, W.Lauriks, C.Glorieux and 
J.Thoen, Appl.Phys.Lett.68(21), 2939-2941(1996) 
23. “All-optical excitation and detection of leaky Rayleigh waves”, C.Desmet, V.Gusev, W.Lauriks, C.Glorieux 
and J.Thoen, Opt.Lett. 22(2), 69-71 (1997) 
24. “All-optical investigation of the lowest-order antisymmetrical acoustic modes in liquid-loaded membranes”, 
C.Desmet, V.Gusev, C.Glorieux, W.Lauriks and J.Thoen, J.Ac.Soc.Am.103(1), 618-621(1998) 
25. ”Characterization of cast irons by laser-ultrasonics surface acoustic waves” , S.E.Kruger, W.Gao, 
C.Glorieux, J.Charlier, J.M.A.Rebello, W.Lauriks and J.Thoen, Mat.Sc..Eng. A256, 312-314(1998) 
26. "Study of the microstructure of cast-iron by analysis of Rayleigh waves”, W.Gao, C.Glorieux, S.E.Kruger, 
K.Van de Rostyne, V.Gusev, W.Lauriks and J.Thoen, Act.Phys.Sin.8, S85-89(1999) 
27. “Investigation of the microstructure of cast iron by broadband surface wave laser ultrasonics”, W. Gao, C. 
Glorieux, S.E. Kruger, K. Van de Rostyne, V. Gusev, W. Lauriks and J. Thoen, Mat.Sc.Eng.A313, 170-179 
(2001) 



C. Glorieux, “Photoacoustics” and “acousto-optics”. Listening to light and looking at sound 15 

28. "Investigation of titanium nitride (TiN) coating by broadband laser ultrasonic spectroscopy", W.Gao, 
C.Glorieux, W.Lauriks en J.Thoen, Chin.Phys.11 (2), 132-138 (2002) 
29.  “Phase mask-based interferometer: operation principle, performance, and application to thermo-elastic 
phenomena”, C.Glorieux, J.D.Beers, E.H.Bentefour, K.Van de Rostyne and K.A.Nelson, Rev.Sc.Instr.75(9), 
2906-2920 (2004) 
30. “Study of the bending modes in circular quartz resonators”, P. Leclaire, J. Goossens, L. Martinez, N. Wilkie-
Chancelier, S. Serfaty and C. Glorieux, IEEE Trans. UFFC (submitted). 
31. D.M.Paolucci and K.A.Nelson, J.Chem.Phys.112(15), 6725 (2000) 
32. J.A.Rogers, M.Fuchs, M.J.Banet, J.B.Hanselman, R.Logan, and K.A.Nelson, Applied Physics Letters 71(2), 
225 (1997) 
33. Y.X.Yan, L.T.Cheng, and K.A.Nelson, Journal of Chemical Physics 88 6477 (1998) 
34. ”Thermal, structural and orientational relaxation of supercooled salol studied by polarization-dependent 
impulsive stimulated scattering”,C.Glorieux, K.A.Nelson, G.Hinze and M.D.Fayer, J.Chem.Phys.116(8), 3384-
3395(2002) 
 


