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Oszillierender Dipol
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Oszillierender Dipol

rotB =4—ch+lE rotE = 1B j=-iope™5(r)
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rotB = —4rik,pd(r) —ik,E rotE = ik,B k, ==
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divE = 4mp divB =0

Potentiale: B=rotA E=—grad¢———
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Oszillierender Dipol

rotB = —4mik,pd(r)-ik,E rotE = ik,B K,
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Oszillierender Dipol

rotB = —4nik,pd(r)-ik,E rotE = ik,B K,

o8

B=rotA E=—grad¢+Ik,A
rotrot A = —4mnik,pd(r)+ik,grad ¢ + k; A

2 _ _ Eichfreiheit
—AA —kj A = —4rik,pd(r) +M der Potentiale

¢ = —ik'div A

AA +K; A = 4nik,pd(r)
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Oszillierender Dipol

AA +K; A = 4nik,pd(r)

Was wire, wenn AA = 4rik,pd(r) ?

Vergleiche mit Elektrostatik:

divE =4np =—-divgrad ¢ = —Ad

N

E(r)= [ Sp(r)av' - (r) = [ p(r)av'
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R=r-r'

1. ik
Az—jﬁlkopS(r)dV =— ;)p

[ °
Advanced Spectroscopy and Microscopy
Eberhard-Karls-Universitit Tiibingen, Institut fiir Physikalische und Theoretische Chemie, Prof. Dr. J. Enderlein, http://www .joerg-enderlein.de



Oszillierender Dipol
AA +K; A = 4nik,pd(r) AA = 4nik,ps(r)

} }

A:_ikop aikor A:_ikop
I r

B =rotA E =—grad ¢ +ik,A ¢ = —ik, 'div A

E =ik, 'graddivA + ik, A
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Oszillierender Dipol
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/ Statischer elektrischer Dipol

N = E..= grad(p-grad%)
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Oszillierender Dipol

= {g[P -e. (e, -p)]+ ( iff - j[p ~3e, (&, - p)]}eik“”““
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Fernfeld Nahfeld
P— er (er ) p)

e, (e, -p)

Advanced Spectroscopy and Microscopy
Eberhard-Karls-Universitét Tiibingen, Institut fiir Physikalische und Theoretische Chemie, Prof. Dr. J. Enderlein, http://www joerg-enderlein.de

pe



Energiebilanz des EM-Feldes

JF-E+W =0 j-E:—E(—rotB———
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Energiebilanz des EM-Feldes

J-E+W =0 j-E:—E-(—rotB———
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Energiebilanz des EM-Feldes

J-E+W =0 j-E:—E-(—rotB———

2 2
j-Ez—div(iExBj—aEE +B j P=4iExB
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Poynting-
EnergiefluBdichte Energiedichte Vektor

£ +divP =—j-E
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Energieabstrahlung des Dipols

E = {kz[p e, (e, -p)]+ ['k lj[p 3e, (e, p)]}
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Zusammenfassung Dipolemission
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Lebenszeit eines angeregten Molekiils

Energie eines harmonischen Oszillators der Masse m,
Oszillationskreisfrequenz o und Oszillationsamplitude d:

E :lmoozd2
2

Energieabstrahlung je Zeiteinheit:
B 1 p2(D4
Dipol — 5 C3

Abschitzung der Lebenszeit:
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E _ 3mc’ fiir Elektron
20°d*®’ @ 500 nm

T= t=11.25ns
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Dipolabsorption, Energie der ebenen Welle
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Energiestromdichte der ebenen Welle:
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