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Observation of Heterodyne Mixing in Surface X-Ray Photon Correlation
Spectroscopy Experiments

C. Gutt,"* T. Ghaderi,' V. Chamard,' A. Madsen,” T. Seydel,® M. Tolan,' M. Sprung,’ G. Grubel,> and 5. K. Sinha*
'Experimentelle Physik I, Universitiit Dortmund, Dortmund, Germany
:Er.'mpffm Syachrotron Radiation Facility, B P 220 F-38043 Grenoble, France
nstitut Laue-Langevin, B.P 156, F-38042 Grenoble, France
ADeparrrrrmr of Physics, University of California-San Diego, La Jolla, California 92093, USA
(Received 4 February 2003; published 15 August 2003)

We report measurements of propagating capillary waves on a liquid water surface at T = 5°C with
x-ray photon correlation spectroscopy. The experiment has been performed under grazing incidence
conditions with an incoming x-ray beam below the critical angle of total external reflection. In the q )
region investigated the measured intensity-intensity autocorrelation functions of the liquid water =
surface were found to be heterodyne signals, i.e., a combination of first- and second-order correlation 10
functions g, (r) and g,(r). tima [s]

correlation functon [a.u.)

(g, 01(g, t + 7)), ~ 21,

High frequency capillary waves: A light scattering spectrometer

C. J. Hughes and J. C. Earnshaw
The Depariment of Pure and Applied Physics, The Queen's University of Belfast, Belfast BIT 1NN,
Northern Ireland

(Received 7 June 1993; accepted for publication 8 July 1993)

Modifications to a light scattering apparatus to permit study of liquid surface fluctuations of
significantly higher wave number than hitherto are described, Varions problems assnciated with
the modified system are discussed. Typical results are presented for capillary wave propagation
on the surface of two different fluids, demonstrating the satisfactory functioning of the

trometer despite these problems.
spectiometer CEpTE Rev. Scl. Instrum. 64 (10), Oct 1993
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