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Fig. | TEM image (a: dark field) and absorption spectra {b: 3.75 x 10-*mol + L' CdS)

of the CdS/Cd nanoparticles
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Fig. 2 Setup diagram for the HRS experiment
(ASL: aspheric lens condenser, B: beam-
stop, BS: beam-splitter, CCM: concave
mirror, HW: half-wave plate, INT:
inlerference filter, LPF: low pass filter,
MIL: mirror, ND: neutral density filter,
P: polanizer, PCL: plano-cenvex lens,
PD: fast photediode, PMT: photomultiplier
tube, REF: reference signal, RG: high pass
filter, SYN: synchronization signal)
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Research on the Second Order Optical Nnonlinearity of
Nanoparticles by Hyper-Rayleigh Scattering Technique

FU De-Gang® ZHANG Yu WANG Xin CHENG Ji-Qi LIU Ju-Zheng LU Zu-Hong
( National Laboratory of Molecular and Biomolecular Electronics, Southeast University, Nanjing 210096)

The second order optical nonlinearity of surface Cd-rich CdS nanoparticles has been studied by
newly developed Hyper-Rayleigh Scattering technique (an incoherent methodology) . The results in-
dicated that the first hyperpolarizability 8 per particles was 1.3 x 10~ %esu for CdS nanoparticles in
5nm diameter. This value is in the largest values reported for solution species. The HRS mechanism
of nanoparticles was discussed. It is believed that the surface layer is the main origin of second order
optical nonlinearity in nanoparticles. Especially the Cd-S bonding on the surface of the CdS/Cd
nanoparticles act as molecule-like scatters, while surface defects such as dislocations, vacancies,
dangling orbitals, surface chemical species etc make surface layer highly polarizable. Further more,
the HRS signal of CdS nanoparticles was also enhanced by two-photo absorption as viewed from

fluorescence spectrum.

Keywords: second order optical nonlinearity hyper-rayleigh scattering (HRS)

nanoparticles



