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SURFACES & SURFACE WAVES

Perturbations Surface Waves
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Reastorng Forces

(surface phonons)

Gra‘vﬁy: gravity waves (long wavelength)

Surface Tension: capillary waves or ripplons (short wavelength)
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LIGHT SCATTERING FROM CAPILLARY WAVES
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LIGHT SCATTERING FROM CAPILLARY WAVES
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LIGHT SCATTERING FROM CAPILLARY WAVES
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‘BACK OF THE ENVELOPE’ THEORY

Asymmetry of Stokes and anti-Stokes peaks:
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LINEAR FLUCTUATING HYDRODYNAMICS

Fluctuating hydrodynamic theory yields
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Mean free path /. follows from dispersion relation
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HETERODYNE SPECTROSCOPY

Electric Field Intensity
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Detector Signal

Detector signal is modulated with frequency o, — o .

& Fourier transform of signal yields spectrum of @, !
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SHIFTED LOCAL OSCILLATOR
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 Frequency shifted local oscillator

* Phasematched beam geometry (‘premixing’)
 Continuously variable g

* Direct FTH
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NONEQUILIBRIUM ASYMMETRY

1.0

D.S. Chung, K.Y. Lee and E. Mazur, Int. J. Thermophys., 9 (1988) 729.
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SURFACE MODES

COMPRESSIONAL MODES SHEAR MODES
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MONOLAYER PHASE DIAGRAM
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HOW TO MEASURE DAMPING

PMT

* Fixed, real g
 Variable o

* Fixed, real w
 Fixed, real g
e Variable x

 Fixed, real w
* Fixed x
« Variable, real g
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DIFFERENTIAL DAMPING MEASUREMENT
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INDUCED WAVE ASYMMETRY
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DECAY OF INDUCED SURFACE WAVE
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PURE LIQUIDS
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20 uHz RESOLUTION
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20 uHz RESOLUTION
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LASER VELOCIMETRY OF A GROWING CRYSTAL
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SILICON DOPPLER SHIFT
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LIMITS
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Now Limit Limiting Process
Resolution Af=1/T [ <4hrs. 20 uHz stability

Spectral Range F= 1/28ts= jsf/2 j; <100 kHz 1 GHz detection time
Number of points n=]S‘ T 65,000 ? transform time

Transform time nlog, n 45 s (float) ? CPU/FPU
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SUMMARY

«  Nonequilibrium asymmetry of interfacial light scattering spectrum

« Direct measurement of monolayer effects

«  Simple technique with 20 uHz resolution

« Possible to measure small Doppler shift from growing Si crystal
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