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

C. Guitt,"* T. Ghaderi,! V. Chamard,' A. Madsen,® T. Seydel,* M. Tolan,! M. Sprung,' G. Grubel,? and S. K. Sinha®
]E.xpen'mmeile Physik I, Universitdt Dortmund, Dortmund, Germany
Furapean Synchrotron Radiation Faeility, B.P. 220 F-38043 Grenoble, France
nstitut Laue-Langevin, B.P 156, F-38042 Grenoble, France
"Departmem 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 1k
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 " 5 2
surface were found to be heterodyne signals. i.e., a combination of first- and second-order correlation 1o 1 10
functions g,(r) and g,(r). time [g]

corralation function [a.u.]

E(g.1) = Ea(q.1) + E(@)  HEL EESRIDEREDE

\

(I(g,DI(g,t + 1)), = (Ej(g.DEa(g. 1 + 1)} + (I(q,1))}
+ 21,(g)(E}(q, DEa(g, 1t + 1)),

H. Furukawa et al., JPSJ 71 (2002) 2873.
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