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* Placzek vs Albrecht approximations
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Raman spectra of amorphous C
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Cross section and matrix element

FREIBURG

2
=
Wy,
: : Wg
Scattering matrix element
do (J)L(L)g % 25 E E
0" h2ch \Ve|°6(E; + wp, — Ep — wg)

Kramers-Heisenberg-Dirac

z (Flug - DIKXK|uy, - D|I) (Fluy - DIKXK|ug - D|I)
VFI — +
E; +w; — Ex E; — Ex — wg

K+#I

22.11.2019 ASE workshop Chalmers - Michael Walter 5



Born-Oppenheimer to Placzeck
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Separation of nuclear and electronic terms
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Semiclassical approximation for transition energies
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Placzek aproximation

Expansion in normal coordinates

aps(w,R) = aps(w, Ry) + z
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Example: water
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Beyond Placzek: Albrecht approx.
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Taylor expansion of electronic ME
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Connection to Placzek

Sum over states form of polarizability
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Wavelength dependent Raman of H>
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Albrecht only: overtones
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o Molecular forces

* Mechanochromophors

* 3segment COGEF

22.11.2019 ASE workshop Chalmers - Michael Walter

13

UNI

FREIBURG



Molecular force sensors
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Forces on atomic scale

Energy [eV]

st
w

—— Spiropyran

d
o

4.5 nN

i
wu
T

o
o

g
wn
T

=
o

o
U1

0.0

7 8 9 10 11
Distance [A]

19

13

22.11.2019

ASE workshop Chalmers - Michael Walter

15

UNI

FREIBURG



Energy contribution of the force

U(d) = U(d) — F [d — dg)
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Simplified model: definition
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Simplified model: external force
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2D picture In spiropyran
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Tough polyarene + spiropyrane
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ASE-cogef module
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ase-cogef 1.0.0
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Thanks
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