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pectroscopy IS a powerful tool for investigation of molecules and
can be very useful in physics chemistry, biology and medicine



SERS-Surface Enhancement of Raman
Scattering

Metal-(silver, copper, gold)



ace Enhanced optical processes

e Enhanced Infrared Absorption (SEIRA)

Surface Enhanced Hyper Raman Scattering (SEHRS)
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ore real model of the roughness there Is the enhancement both
the er)n ent of the electric field, which is perpendicular to the
Surfiace and the enhancement of its derivatives

E

n

This results in the necessity to take into account

not only the dipole but the quadrupole light-molecule
Interaction, because of the increase of the electric field
derivatives.



he quadrupole interaction with a constant sign
are responsible for the strong additional enhancement, while the moments

The moments, are designated as



aman process with the dipole and quadrupole interactions
taken into account is presented
on the diagram

Stokes Scattering Anti Stokes Scattering

In SERS it takes place via various combinations of the
dipole and quadrupole moments, for example



at the quadrupole interaction with the moments

ore than the dipole interaction with the moment

1d the increase of the number of moments, responsible for
ange of the SERS, SEHRS and SEIRA spectra of

ed scattering arise ne scattering via the moments

ost enhanced scattering occur via



1€ quadrupole interaction changes main
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e SEHRS spectrum of pyrazine
Wathr[D2Z2h symmetry group

Pyrazine SEHR spectrum
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NeSEHRS spectrum of phenazine
WithrDZhisymmetry group
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1 he SEIRA spectrum of
th D2h symmetry group
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CONCLUSION

Thus the theory, whi¢
of the strong quadrupo :
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