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A highly surface-sensitive vibrational spectroscopy, sum frequency generation (SFG), has been employed to investi-
gate the interfacial structure of the Langmuir-Blodgett (LB) thin films on solid substrates. The SFG measurements dem-
onstrate that the molecular structures at the surface layer of the even-numbered LB films of stearic acid considerably
change both in air and in solution when Cd*” cations are present. A flip-over model is proposed to explain the Cd* -

induced surface reorganization process.
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Fig.1 Measurement of the organic thin films by sum fre-
quency generation (SFG).
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Fig.2 The broad-band SFG system.
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Fig.3 SFG spectra (open circles) and their fitting results (solid line) of the LB films of stearic acid with different
thicknesses (1-, 3-, 9- and 12-layers) on a fused quartz surface in air with the polarization combination of (a)
ppp, (b) ssp, and (c) sps. The LB films were deposited from 0.3 mM NaHCOs; (pHUO 6.8) containing 0.2 mM

CdCl..
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SFG spectraof LB films of (a) normal stearic acid (H) mono-
layer, (b) 3-layer deuterated stearic acid-d35 (DDD), and (c)
DDDH, and (d) DDDHH. The polarization combination is
ppp. The inset shows a schematic model of the structura
change at the outmost layer. The LB films were deposited
from 0.3 mM NaHCO; (pHO 6.8) containing 0.2 mM CdCl..
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Fig.5 AFM images (10 umx 10 um, z scale: 6 nm) for (a) 1-, (b) 2- and (c) 3-layered LB films of stearic acid
on the mica surface. (d) isan enlarged AFM image (4 umx 4 um, z scale: 6 nm) of (b). (€) is a sectiona

profilein (d).
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Fig.6 Insitu SFG spectraof LB filmson afused quartz sur-
face of DH bilayer in 0.3 mM NaHCOs (pHO 6.8)

with 0.2 mM Cd* cation for different immersion pe-
riods. The polarization combination is ssp.
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Fig. 7 Insitu SFG spectraof LB filmson afused quartz sur-
face of DH bilayer in 0.3 mM NaHCOs (pHO 6.8)
without Cd* cation for different immersion periods.
The polarization combination is ssp.
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Fig. 8 Proposed model for the interfacial structural change at the outmost-layer of even-
numbered LB films of stearic acid in the subphase containing Cd*".
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