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Origine of IFE in noble metals
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on: Oscillating part of electron density (continuity equation)
e v: Velocity of the charges (approximation)

® o0,: Dynamic conductivity of the metal (o, = iweg(e — 1))

e e: Charge of the electron (e < 0) and n: charge density at rest

R. Hertel, J. Magn. Magn. Mater (2006)
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A chiral inverse Faraday effect (<) S

Ye Mou (Ecole doctorale 564 - PIF) A chiral inverse Faraday effect RJP - November 2, 2022 5/28



(P
(1)

Inverse-designed plasmonic antenna under LCP eo_ ‘&
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Inverse-designed plasmonic antenna under RCP
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GA optimization

First random generation
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GA evolution

Objective function
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The distributions of drift currents
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The distributions of spin density - s,

Spin density

1

S

® s, = 0 — Linear Polarization; s, = 0 — Elliptical Polarization

Martin Neugebauer, et al. Science Advances (2019)
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Ecole doctorale 564 - Physique en lle-de-France

Thanks for your attention!

Q&A
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Stationary magnetic field - |B| e, ©
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Chiral Structure
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Electric intensity enhancement (<) S
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Spectral response
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Reverse |FE
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Why do we need magnetic fields?

® Data storage
® Magnetic Resonance Imaging (MRI)

® Magnetic actuators

Magnetic fields

All these applications use magnetic fields of different magnitudes which are
produced over different temporal and spatial scales.

Stationary Magnetic Field
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Drift current (J)

Electric current density : J = env
Electron density n can be decomposed into two parts:

n=(n)+dn

where (n) is constant electron density, dn is osillating part of n due to HF
field (oc e'“t).

Electric current density

J=-e(n)v+ednv
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Drift current (J)

Time average

(J) = (e(n) v) + (ednv)

Where the time average of conductive part (e (n) v) = 0 due to v oc e/“*

(J) = (ednv)

With two unknowns:
® in

® v
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Oscillating part of electron density dn

The continuity equation:

Op

T +V. J—O(p—ne)—>a—+ V J=0

Electron density

|

n=——V-J+ny=ng+9dn
1ew

Oscillating part of electron density
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Velocity of charges v

First approximation

J=e(nv+einv=e(nv

({n) > dn)

J=e(nv=o0,E
Where o, is dynamic conductivity with o,, = iweg(e — 1)

Velocity of the charges
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