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Introducing the dipole model
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Dipole model - LDOS
» for \p, > Rand d > R:

pB—P :/ dw 2wa” (w)O(w, Tg)D(w, Ip)
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Dipole model - LDOS
» for \p, > Rand d > R:

pB—P :/ dw 2wa’ (w)O(w, Tg)D(w, rp)
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» mean energy of oscillator Tg
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Introducing the dipole model
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Dipole model - LDOS
» for \p, > Rand d > R:

pB—P :/ dw 2wa’ (w)O(w, Tg)D(w, rp)
0

» Local density of states (LDOS)
D(w, 1p) = —1m Tr G(rp, Ip)
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Energy transfer rate within dipole model
:

Flat surface
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Definining a rough surface
: :

Stochastic surface profile

» gaussian profile S(x)

(8(k)) =0,
(S(r)S(K")) = (2m)28(r + K')0%g(x)
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Stochastic surface profile

» gaussian profile S(x)

(8(k)) =0,
(S(r)S(K")) = (2m)28(r + K')0%g(x)

» power spectrum
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(S(r)S(K")) = (2m)28(r + K')0%g(x)

> power spectrum
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Second-order perturbation theory
:

Mean LDOS above a rough surface

» ensemble average

(DO=@)(y o)) = DO + (D)) 4 (DAY
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Second-order perturbation theory
:

Mean LDOS above a rough surface
» ensemble average (ev. modes)
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Second-order perturbation theory
:

Mean LDOS above a rough surface
» ensemble average (ev. modes)
B 00 K/Ze—an B
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Second-order perturbation theory
:

Mean LDOS above a rough surface
» ensemble average (ev. modes)
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Large distance regime
: :

Large distance approximation (LDA), d > a

» approximating réz) for1 > ka al |9t
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Large distance approximation (LDA), d > a

» approximating réz) for1 > ka al |9t
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» effective layer (Maradudin and 05(¢+1)
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Small distance regime
: :

Proximity approximation (PA), d < a

» approximating réz) for1 < ka
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Small distance regime
:

Proximity approximation (PA), d < a

» approximating réz) for1 < ka
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Proximity approximation (PA), d < a
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Distance dependence of LDOS
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Propagating modes
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Coupling of prop. modes to SPhP

» s-polarized wave with E in y-direction and «;

-0.2

-0.4

0 0.25 0.5 0.75 1

INSTITUT i
d'OPTIQUE —/——
GRADUATE SCHOOL

Near-field radiative heat transfer between a nanoparticle and a rough surface LCFIO, Palaiseau




Perturbation theory Prop. modes Evanescent s-polarized modes
o o °

s-polarized modes

Evanescent modes
> Im(r®)/Im(r{?)

60
40
20

(K -kg) &

Near-field radiative heat transfer between a nanoparticle and a rough surface

NSThM

INSTITUT i
d'OPTIQUE —/——
GRADUATE SCHOOL

LCFIO, Palaiseau



R

Perturbation theory Prop. modes Evanescent s-polarized modes NSThM
o] o] o] L]
o]

Near-field Scanning Thermal Microscope

33
INSTITUT i
d'OPTIQUE —/——
GRADUATE SCHOOL

Near-field radiative heat transfer between a nanoparticle and a rough surface LCFIO, Palaiseau




	Dipole Model
	Introducing the dipole model
	Energy transfer rate within dipole model

	Roughness
	Definining a rough surface
	Second-order perturbation theory

	Distance regimes
	Large distance regime
	Small distance regime
	Intermediate distance regime

	LDOS
	Resulting distance dependence

	Heat transfer rate
	Roughness induced correction

	Summary
	Summary
	

	Anhang
	Perturbation theory
	Perturbation theory

	Prop. modes
	s- and p-polarized modes
	coupling of s-polarized modes to SPhP

	Evanescent s-polarized modes
	s-polarized modes

	NSThM
	Near-field Scanning Thermal Microscope



