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We study the generic dipole interaction of a monochromatic free-space electromagnetic field with a
bi-isotropic nanoparticle or a molecule. Contributions associated with the breaking of dual, P, and T
symmetries are responsible for electric-magnetic asymmetry, chirality, and the nonreciprocal magneto-
electric effect, respectively. We calculate absorption rates, radiation forces, and radiation torques for the
nanoparticle and introduce novel field characteristics quantifying the transfer of energy, momentum, and
angular momentum due to the three symmetry-breaking effects. In particular, we put forward a concept of
“magnetoelectric energy density,” quantifying the local PT symmetry of the field. Akin to the “superchiral”
light suggested recently for local probing of molecular chirality, here we suggest employing complex fields
Time evolution: 0 fs E B for a sensitive probing of the nonreciprocal magnetoelectric effect in nanoparticles or molecules.
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Magnetoelectric Response at Plasmonic Vortex Core???



Magnetoelectric Response at Plasmonic Vortex Core

External
light

Collective oscillations of free electron
density generated by lightmatter
Interaction.
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Surface plasmon polaritons (SPPs):
Collective charge density fluctuations that can

be excited by external optical fields at metavacuum
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How Do We Generate and Image Plasmonic Vortices?

Interferometric Time Resolved Photoemission Electron Microscopy (ITRPEEM)
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Photoelectric effect,Source: Wikipedia

A Non-linear, two or more photon E
photoemission (nPP) process. N
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Experimental method: Interferometric time-resolved photoemission electron

microscopy (ITR-PEEM)
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Schematic of NOPA process

SEM image of nanofabricated sample

A 100 nm Ag film on rtype Si(111) substrate
Among noble metals, Ag holds a unique place becauseT A A square shaped coupling structure

interbandabsorption starts only in UV range giving a low los A Focused ion beam (FIB) lithography
in visible spectrum. A Dimension 36,




Femtosecond time resolved imaging of Plasmonic Vortices

Pixel wise Fourier processing of the raw FPREEM data

A pair of identical pump
probe pulses with pulse
delayU

Interference of SPP genera
by the pump and the optical
field of delayed probe
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