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Analysis of polarizability by natural perturbation orbital (NPO) obtained

by singular value decomposition (SVD)
oMasaya Miyamoto, Masahiko Hada
Department of Science, Tokyo metropolitan University, Japan

[Abstract]

We developed natural perturbation orbital (NPO) which is proper to an external field and
applied it to surface enhanced Raman scattering (SERS) of AgnCO (n=2, 8, 20). We found that
the intensity of SERS became larger by increasing cluster size of Agn and interaction of the
Ag cluster and CO was similar among these clusters while the number of nodes in the orbital
of the Ag clusters changed.
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Figurel. Square of Raman scattering tensors for Figure2. NPO analysis of yy component of
AgnCO (n=2, 8, 20) and CO Raman scattering tensors for Ag,CO (n=2, 8,
Axes of external electric fields are selected as 20)
principle axes of polarizability tensors. NPOs are sorted by descending order for

singular values and showed only 6 orbitals.
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Figure3. Most contributed NPOs of Ag.CO (n=2,8,20): occupied orbitals (top)
and virtual orbitals (bottom)



