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1 Questions

1.

2
3
4.
5

How can an optical near field be realized?

. How can a dressed photon be detected ?

. Write the effective interaction operator for an opticaanfield.

Write the bare interaction of the multipolar Hamiltonian

. Write the effective interaction potential for the dresplotons.



2 Answers

1. When a nonometric nanoparticle is illuminated with piggdang light, it scatters
light as usual, which finally propagates to the far field ant giffracted. During
this process a photon gets emitted from an electron fromlithreinated nanoparticle.
The energy of this photon get localized at the surface of #rparticle and hence
becomes a virtual photon. This photon can also be re-abdavitkin a short time.
Thus unlike the free photon, which after getting emittedrfrthe electron and gets
propagated as conventional scattered light, the aboveiomextphoton gets coupled
to the electron in an uniqgue manner and hence is forced to thenvihe vicinity of
the electron. Due to this coupling, a dressed photon is bodhisknown as the
virtual photon. In this manner, a virtual cloud of photonadigets formed around
the illuminated nanoparticle. This non-propagating \attphoton cloud forms the
optical near field.

2. The dressed photon, in principle, can be detected onlyeifsecond nanoparticle
is placed close to and within the vicinity of the first nandjzde engulfed by the
dressed photon cloud.

3.
Hiet = PJH'JP
Vo VPITiP
4. ) )
Hine = —H(1)-D1.(C1) — H(z)-Di(c2)
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