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Light can carry angular momentum (spin and orbital), which drives circular motion of micro particles
or spin polarization of electrons. There has been an argument for more than two decades if the orbital
angular momentum could affect the state of bound electron, that is, change the standard selection rule
of optical excitation. Electromagnetically driven transitions between two atomic states occur if the
superposition of their charge distributions match the multipole structure of the exciting field

In our study, we have explored a scheme to match the wavefunctions of bound electron and |ight. Surface
plasmon polariton al lows us to squeeze |light into nanoscale. Using numerical calculation, we analyzed
optical response of plasmonic nano structures, taking the following three steps.

1. Angular momentum transfer from photon to plasmon.

The electromagnetic field in the cross section of light beam is characterized by the total angular
momentum J (spin + orbital). Using a single plasmonic nanodisk, we found the excited plasmon resonance
can be determined by J of the incident light. Light with J=1 excites dipole mode and |ight with J=2
excites quadrupole mode.

2. Light squeezing into nanoscale.

Plasmonic gap structures can confine light into their gap region. We found multimer plasmon structures
can support multipole plasmon mode which corresponds to higher order angular momentum.
3. Efficient energy coupling

Plasmonic crystal surrounding the multimer structure was found to support strong confinement of
incident light into the multimer gap region.




