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PHASE REFERENCE MATERIALS
FOR PHOTOACOUSTIC SPECTROSCOPY

ROGER JONES,* STANLEY BAJIC,* and JOHN McCLELLAND,*t
*Ames Laboratory, lowa State University, Ames, IA 50011-3020, and
TMTEC Photoacoustics, Inc., P. O. Box 1095, Ames, IA 50014

Interest in the phase of photoacoustic signals has increased greatly
‘since the advent of phase modulation in FTIR spectroscopy. The
photoacoustic phase provides information on the depth of the light-
absorbing species within a solid sample. A spectroscopist needs
data from a phase-reference material for standardizing phase
measurements and for correcting for instrumental effects on the

observed phase. Unfortunately, there is no universally accepted
phase-reference material.

We have studied the photoacoustic-signal phase and magnitude
behavior for several potential phase-reference materials as a
function of experimental parameters, such as beam modulation
frequency, sample position in the photoacoustic cell, and cell purge
gas. Theoretically, an ideal surface-absorbing material would have
a photoacoustic phase that trails the phase of the excitation light by
90°. We have found no material with this behavior, although some
come close under a limited range of conditions. The figure below
shows the type of behavior we have observed. The three samples
were separately sealed in the photoacoustic detector and illuminated
by a red LED that was modulated at selected frequencies. The
phases of the samples vary rapidly at very low frequencies because
of the response of the cell microphone. Above that range, all three
are within 10° of the ideal 90°, but each varies linearly with
frequency with a different slope. The behaviors of these and other

samples will be discussed in detail.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nlor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents

that its use would not infringe privately owned rights, Reference herein to any spe-

cific commercial product, process, or service by trade name, trademark, manufac-

turer, or bthcrwisc does not necessarily constitute or imply its endorsement, recom-
mcndatioq, or favoring by the United States Government or any agency thereof.

The vicw§ and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



